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© Bicydic pyran derivatives and their use as inhibitors of lipoxygenase. 
@ The Invention concerns a bteydlc heterocydlc derivative of the formula I 
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wherein Q is an optionally substituted 9-membered bicydic heterocydic moiety containing 1 or 2 N*s 
and optionally a further N, O or S heteroatom; 
AMsTdTrect fink to X 1 or (1^C)aDcylene ; 

is oxy, thto, sulphlnyi, sulphonyl or «mino; 
Ar is optionally substituted phenyiene or pyridylene . 

ri is («C)all^. (S^qalkenyt " <^>*W : St**,, together with the carbon atom to which 
S oS^^ wherein each of A 2 and A 3 Is 

(1-3C)alky!ene and X* is oxy f thlo, sulpWnyl or sulphonyl ; 

of the en^me i^enase. 
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Thfe invention concerns novel bicydic heterocydic derivatives and more particularly novel blcydlc 
heterocydfc derivatives which are inhibitors of the enzyme lipoxygenase (hereinafter referred to as 5-LO). 
The invention also concerns processes for the manufacture of said blcydic heterocyclic derivatives and novel 
pharmaceutical compositions oontaining them. Also Induded In the invention Is the use of said blcydlc 
heterocydlc derivatives In the treatment of various inflammatory and/or allergic diseases in which the direct or 
Indirect products of 5-LO catalysed oxidation of arachidonlc acid are Involved, and the production of new 
medicaments for such use. 

As stated above the bicydic heterocydlc derivatives described hereinafter are inhibitors of 5-LO, which 
enzyme is known to be involved in catalysing the oxidation of arachidonlc acid to give rise via a cascade process 
to the physiologically active leukotrtenes such as leukotriene B 4 <LTB 4 ) and the peptido-Hpid leukotrienes such 
as leukotriene C 4 (LTC 4 ) and leukotriene D 4 (LTD4) and various metabolites. 

The btosynthetic relationship and physiological properties of the leukotrienes are summarised by G.W. 
Taylor and S.R. Clarke m Trends in Pharmacological Sciences. 1986. L 1 00-103. The leukotrienes and their 
metabolites have been Implicated In the producflon and development of various inflammatory and allergic 
diseases such as arthritic diseases, asthma, allergic rhinitis, atopic dermatitis, psoriasis, cardiovascular and 
cerebrovascular disorders and inflammatory bowel disease. In addition the leukotrienes are mediators of 
inflammatory diseases by virtue of their ability to modulate lymphocyte and leukocyte function. Other 
physiologically active metabolites of arachidonlc add, such as the prostagland ins and thromboxanes, arise via 
the action of the enzyme cydooxygenase on arachidonlc acid. 

We have now discovered that certain blcydic heterocyclic derivatives are effective as inhibitors of the 
enzyme 5-LO and thus of leukotriene biosyntheses. Thus, such compounds are of value as ther apeutic agents 
in the treatment of, for example, allergic conditions, psoriasis, asthma, cardiovascular and cerebrovascular 
disorders, and/or inflammatory and arthritic conditions, mediated alone or In part by one or more leukotrienes. 

According to the Invention there is provided a blcydic heterocydic derivative of the formula I (set out 
hereinafter) wherein Q is a 9-membered bicydic heterocydic moiety containing one or two nitrogen 
heteroatoms and optionally containing a further heteroatom selected from nitrogen, oxygen and sulphur, which 
heterocydlc moiety may optionally bear one or two oxo or thioxo substituents and up to four further substituents 
selected from halogeno, hydroxy, cyano, amino. (1-4C)alkyl. (1-4C)alkoxy, fluoro-(1-4QaIkyl. (1-4C)alkylaml- 
no, dK(1-4QalkylJamino, amino^1-4C)alkyi, (1-4C)allQrtamlno-(1-4C)alkyl t d^1^alkyT]amin<K1^C)alkyl, 
phenyl and pherr/K1-4C)a!ky1, and wherein said phenyl orphenyl-(1-4C)alkyl substituent may optionally bear 
a substituent selected fromhalogeno, (1-4C)alkyl and <1-4C)alkDxy; 
wherein A 1 is a direct link to X 1 or is (1-3QaIkylene; 
wherein X 1 is oxy, thio. sulphlnyl, sulphonyl or imino; 

wherein Ar is phenyl en e which may optionally bear one or two substituents selected from halogeno, hydroxy, 
amino, nitro. cyano. carbamoyl, ureldo. (1-4C)alkyl. <1-4C)aIkoxy. (1-4C)alkylamino, dK(1^C)aIkyfJamino, fluo- 
ro-(1 -4C)alkyi and (2-4C)aIkanoytarnino; or 
At Is pyrldylene; 

wherein Ri is (1«4C)aikyl, (3-4C)alkenyl or (3-4C)alkynyt; and 

wherein R 2 and R 3 togetherform a group of the formula -A^X^-A 3 - which, together with the carbon atom to which 
A 2 and A 3 are attached, defines a ring having 6 to 7 ring atoms, wherein A 2 and A 3 , which may be the same or 
different each is (1-3C)aikyiene and X? is oxy, thio, sulphlnyl or sulphonyl, and which ring may bear one, two 
or three substituents, which may be the same or different, selected from hydroxy, (1-4C)aIky1 and (1-4C)aIkoxy; 
or wherein R 1 and R 2 together form a group of the formula -A^X 2 ^ 3 - which, together with the oxygen atom to 
which A 2 (s attached and with the carbon atom to which A 3 is attached, defines a ring having 6 to 7 ring atoms, 
wherein A 2 and A 3 which may be the same or different, each is (1-3C)alkylene and X 2 b oxy. thio, sulphinyl or 
sulphonyl, and which ring may bear one, two or three (1-4C)a!ky1 substituents, and wherein R 3 is (1-4C)alkyl, 
(2-4QaJkenyl or <2-4C)alkynyl; 
or a prwrmaceuticaJly-acceptable salt thereof. 

The chemical formulae referred to herein by Roman numerals are set out for convenience on a separate 
sheet hereinafter. . 

in this specification the generic term "alkyP indudes both straight-chain and branched-chain alkyi groups. 
However references to Individual alkyi groups such as "propyl" are specific for the straight-chain version only 
and references to individual branched-chain alky! groups such as TsopropyP are specific forthe branched-chain 
version only. An analogous convention applies to other generic terms. 

It is to be understood that. Insofar as certain of the compounds of the formula 1 defined above may exhibit 
the phenomenon of tautomerlsm and any formula drawing presented herein may represent only one of the 
possible tautomeric forms, the Invention includes in its definition any tautomeric form of a compound of the 
formula I which possesses the property of Inhibiting 5-LO and Is not to be limited merely to any one tautomeric 
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form utilised within the formulae drawings. 
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It Is further to be understood that Insofar as certain of the compounds of formula I defined above may exist 
in optically active or racemicforms by virtue of one or more substituents containing an asymmetric carbon atom, 
the Invention includes in Its definition any such optically active or racemic form which possesses me property 
of inhibiting ^LO. The synthesis of optically active font* may be carried out b ^"f J^^ h .^" ^^. n '° 
chemistry well known in the art. for example by synthesis from optically active starting materials « ^ r ^ lu « on 
of a racernto form. Similarly. Inhibitory properties against 5-LO may be evaluated using the standard laboratory 
techniques referred to hereinafter. 

Suitable values for the generic terms referred to above Include those set out below. 
A suitable value for Q when it is a g-membered blcydlc heterocyclic moiety containing one or two nitrogen 
heteroatoms and optionally containing a further heteroatom selected from nibc«e^ oxygen and sulphury, for 
Sample, a benzo-fused heterocyclic moiety or a hydrogenated derivative thereof such as to^W- 
lsoinS.lsoindolinyUndd-^^ 

dazoM benzoxazolyl. 2^dihydrobenzox8zolyl. benzo[cpsoxazolyl. benzo[(f]isoxazory1 2,3^roben- 
Soxazolyl. benzothiazolyl, ZS^hydrobenzothfazolyl. benzolcjsothlazolyl. benzojdjsotttezolyi and 
^Ndrobenzoldlsothlazolyl . or. for example, a pyrido-fused heterocyclic moiety or a hydrogenated 

S^eWsich asXyrrolop^blpyrldy,. V^^^SS?^^ ^ZZg^St 
n^2,3^mydro-1H-pyrrolot2^c]pyrldyl. 1H-*nWazoI4.5-blpyridyl. 2.^lihydro-1 H^WazoH^blpyridyl. 1H- 
SdazoH^lPyrldyl and 2.3-dtiydro-1 H-imidazo[4,{>c]pyridyt. The heterocyclic rnolety ^ beateched 
tCSarTava^ble position Including from either of the two rings of the b ^l*°* m ^^**™* 
Sing through an available nitrogen atom. The heterocyclic moiety may bear a suitable substituent such as. 
for axan^pTeT(1^C)alkyl. dK?3galkyllan^1-^alkyl. phenyl or phenyW1-4C)alkyl subsutuent on an 

^st'teSle^ues^Bubsffiuents which may be present on Q or Ar. or on a phenyl or phenyK1-4C)alky. 
25 substituent on Q, include, for example:- 

forhatoaeno: fluoro, chloro, bromo and kxio; 

for 04C)a«cyl: methyl, ethyl, propyl, isopropyi. butyl. isobutyl and seo*utyl; 

for M^Ctelkoxy: methoxy, ethoxy. propoxy. bopropoxy and butoxy; _ 

Sfluor^l^lkyl: fluoromethyl. dffluoromethyl. trffluoromethyl. 2-fiuoroethyl. 2^2-trifiuoroe- 

«, thy! and pentafluoroethyl; 

for (1-4C)alkylamino: methylamino, ethytamlno, propylamino and butylamlno; and 

for dW(1-4C)alkyl]amlno: dimethytamlno. dlethylamlno and dlpropylam.no. 

Suitable values for substituents which may be present on Q Include, for example:. 

* for amino-<l-4C)alkyl2 .aminomethyl, 1-aminoethyl, 2-aminoethyl, 

2- aminopropyl and 3-aminopropyl; 

for (l-4C)alkylaaiino-(l-AC)- 

alkyl , methylaminomethyl, 2-methylaminoethyl, 

3- methylaminopropyl, ethylaminoraethyl 
and 2-ethylaminoethyli 

for di-l(l-4C)alkyl]amino- 
45 (l-4C)alkyl: dimethylaminomethyl, 

2-dimethylaminoethyl, 3-dimethylamino- 
propyl, diethylaminomethyl and 2- 
die thy laminoc thyl i 
for phenyl-(l-4C)alkyl; benzyl, phenethyl and 3-phenylpropyl. 

A suitable value for A* when It Is (1-3C)alkylene Is. for example, methylene, ethylene or tiimethyiene. 
A suitable value for Ar when it is phenylene is, for example, 1 ,3-phenylene or 1 ,4-pnenylene. 
A suitable value for Ar when It is pyrtdylene b. for example, 3,5- or 2,6-pyrldylene- ^ mole _ 
A suitable value for a (2^C)alkanoylamino substituent which may be present on Ar b. for example, 
acetamido, proptonamldo or butyramlda 
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A suitable value for R 1 when It Is (1-4C)alkyl Is. for example, methyl, ethyl, propyl or butyl; when it is (3- 
4C)alkenyl Is. for example, allyl. 2-butenyl or3-butenyl; and when it is (MQalkynyl Is. for example. 2-propynyl 

° r 2 Whe?R2 and R? together form a group of the formula -A 2 -*^ 3 - which, together with the carbonate™ to 
which A 3 and A» are attached, defines a ring having 5 to 7 ring atoms then a suitable value for A 2 or A 3 , which 
may be the same or different, when each is (1-3C)alkylene Is, for example, methylene, ethylene or mm ethylene. 
Suitable values for the substttuents which may be present on said 5- to 7-membered ring Include for example:- 
for (1-4C)alky1: methyl, ethyl, propyl, iso propyl, butyl and isobutyi; 

for (1-4C)alkaxy: methoxy. ethoxy. propoxy, isopropoxy and butoxy. 

When R 1 and R 2 together form a group of the formula -A^-XVA'- which together with the oxygen atom to 
which A* is attached and with the carbon atom to which A 3 Is attached, defines a ring having 5 to 7 nng atoms 
then a suitable value for A 2 or A 3 , which may be the same or different, when each is (1-3C)alkyiene is. for 
example, methylene, ethylene or trimethylene. Suitable values for the (1^C)alkyl substttuents which may be 
present on said 5- to 7-membered ring include, for example, methyl, ethyl, propyl, isopropyi and butyl. 

A suitable value for R 3 when It Is (1-4C)alkyl is. for example, methyl, ethyl, propyl or butyl: when It is (2- 
4Qalkenyl Is. for example, vinyl, allyl. 2-butenyl or 3-butenyl; and when it is <2-4C)alkynyl is. for example. 

ethvnvi. 2-propynyl or 2-butynyl. 

Asultebie pharmaceutic^ly-eoceptablesaltof a compound of the Invention is.for example, an acid-addttion 
salt of a compound of the invention which is sufficiently basic, for example, an acld-addltion salt with, for 
example, an inorganic or organic add. for example hydrochloric, hydrobremtc. sulphuric phosphoric, 
trinuoroacefic. citric or malelc acid. In addition a suitable phaimaceutkally-acoeptable salt of a compound of 
the invention which is sufficiently acidic is an alkali metal salt, for example a sodium or potassium salt, an 
alkaline earth metal salt, for example a calcium or magnesium salt an ammonium salt or a salt with an organic 
base which affords a physiologically-acceptable cation, for example a salt with methylamine. dimethylamme. 
trimethylamine, piperidine, morpholine or tri6-(2-hydroxyethyr)amIne. 

Particular novel compounds of the invention are. for example, bicydlc heterocyclic denvatives of the 

fomi te) a Q feaSHembered benzo-fused heterocyclic moiety containing one nitrogen heteroatom and optionally 
containing a second heteroatom selected from nitrogen, oxygen and sulphur, which heterocyde may 
oodonally bear one or two coco or thioxo substituents and up to four substituents having the meanings 
defined hereinbefore for further substituents on Q; end A\X*. Ar. R\ R 2 and R? have any of the meanings 
defined hereinbefore; 

<b) Qismdolyi. indollnyl, benzimioazolyl. 2,3-dihydrobenzimida 2 olyl. IH-fodazolyl, 2^ihydro-1H-todazo- 
M benzoxazolyl. Z3-dlhydrobenzoxazolyl. benzothtazotyl or 2.3-dlhydrobenzothiazolyl. which may 
35 optionally bear one or two oxo or thioxo substituents and up to four substttuents having Che meanings 
defined hereinbefore for further substituents on a. and A'.*. Ar. R». R*and R 3 haveeny of the meanings 

defined hereinbefore; k .„i..,w„^i 1H 

fe) ats Wndolyl. 3-lndoJyl. 5-lndolyl. 6-lndolyl. 2-benzimidazolyl. 5-benzimidazolyl. 6-benzlmklazdyI. 1H- 
todazol-fryl. 1H-lndazol-6-yf. 2-benzoxazotyl. 5-benzoxazoryl, 6-benzoxazotyi 2-benzothiazolyl. S*enzo- 
40 thiazolyl or 6-benzothlazolyl. which may optionally bear one or two substituents having die meanfogs 
defined hereinbefore forfurther substituents on Q; and A\ X 1 , Ar, R 1 . R 2 and R> have any of the meanings 

?d?Qb 2^n b dd1S.2.3-dloxoindollnyl. 2-oxc-2^olhydrobenzlmidazoly1, 3-oxo-2^lhydro-1H-indazo- 
M 2-oxo-2.3-dmydrobenzoxazolyl or 2-oxo-2.3-d m ydrobenzothiazolyl. or the corresponding thioxo 
45 derivatives thereof, which may optionally bear up to four substituents having die meanings defined 
her^before for further subsbients on a and A\X\ Ar. R«. R 2 and R* have any of the meanings denned 

(eTatl^ndolin^yl. 2-oxoindoRn-5-yl. 2-oxoindoHn-6-vl. 2XfloxoIndolln-5^. 2.3^1oxolndor^yl. 
2-oxo-2>dihydrobenzlmidazDl*yl, 2-oxo-2,3-dihydrobenzimidazol-6-yl. 3-oxo-2,3-dihydro-1 H-indazol- 
a 5-vl a-oxo-2,3-dlhydro-1H-lndazol-6-yl. 2-oxo-Z3-dmydrobereoxa2xx-5-yl. 2-oxo-2.3-dlhyditx»nzoxazol- 
eXl! 2oxo^3-dinydrobenzothiazol-5-y1 or 2-oxo-2.3HlihydrobenzolhiazcW.yl. or the corresponding 
Sato derivatives thereof, which may optionally bear up to four substituents having the meanings defined 
hereinbefore forfurther substituents on Q; and AS X\ Ar. RP. R 2 and R 3 have any of the meanings defined 

« ff^stdirect link to X\ and * is oxy. thio. sulphinyl or sulphonyl; and Q, Ar. R<. R 2 and R? have any of 
the meanings defined hereinbefore; 

(g) A< Is methylene and X' Is oxy. thio, sulphinyl or sulphonyl: and a Ar. R\ R 2 and R» have any of the 
meanings defined hereinbefore; 
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(h) Ar is 1 3-phenytene or 1 f 4-phenylene which may optionally bear one or two substituents selected from 
fluoro chloro, hydroxy, amino, nitro, ureido. methyl, methoxy. methylamino, dimethylamino. trifluoromethyl 
and acetamldo; and Q, A\ X 1 . R 1 , R 2 and R 3 have any of the meanings defined hereinbefore; 
m Arte 3,5-pyridytene; and Q. A 1 , X*. R\ R 2 and R? have any of the meanings defined hereinbefore; 
(j) Ri is mettiyi. ethyl, ally! or 2-propynyl; and a Ai. XP. Ar. R 2 and R* have any of the meanings defined 

^^"^MP^tDgetherform a group of the formula -A^X^A 3 - which, together with the carbon atom to which 
A? and A 3 are attached, defines a ring having 5 to 7 ring atoms, wherein A 2 and A 3 , which may be the same 
or different, each is methylene, ethylene or trimethylene and X? Is oxy, and which ring may bear one or 
two substituents selected from hydroxy, methyl, ethyl, propyl, methoxy and ethaxy; and Q. A*, X\ Ar and 
R< have any of the meanings defined hereinbefore; or 

m R i and R2 together form a group of the formula -A^-X^-A 3 - which, together with the oxygen atom to which 
A 2 fe attached and with the carbon atom to which A a is attached, defines a ring having 5 to 7 ring atoms 
wherein A 2 and A 3 , which may be the same or different, each is methylene or ethylene and X 2 is oxy. and 
which ring may bear one, two or three substftuents selected from methyl, ethyl and propyl, and R 3 Is methyl 
or ethyl; and Q. A 1 . X 1 and Ar have any of the meanings defined hereinbefore; 

or a pharmaceutically-acceptable salt thereof. 

A preferred compound of the Invention comprises a btayclic heterocyclic derivative of^e formula 1 

whenJnQ Is indotyl. indoOnyl, benzimidazolyl. ZMIhydrobenzimidazolyl. 1H-indazolyl, ^Ihydro-1 H-inda- 

2r bS»xaa5 ZS^irWobenzoxazolyl. benzothiazolyl or 2,3^IhydrobenzDthiazoryl which may 

SJonaUy bear one or two oxo or thloxo substituents and up to four substitute sheeted ^m*™^™. 

bromo. hydroxy, cyano. amine, methyl, ethyl, propyl, methoxy. trifluoromethyl. 2^uoroethyi. 2*^^*^; 

^^SoeSl, 2-dimethylaminoethyl. phenyl and benzyl, and wherein said phenyl or benzyl substituent 

may optionally bear a substituent selected from chloro. methyl and methoxy; 

A 1 is a direct link to X 1 or is methylene; 

l^S Llno. nitro. uXdo. methoxy. dimethylamino. trfluoromethyl and acetamido; or Ar * 3.5-py- 
ridylene; 

% V!StS^1^S^^ -A=^A>- which, together with the carbon atom to which A> 

ant X-ToxTand which ring may bear one or two substituents selected from methyl, ethyl, propyl, methoxy 

oMVandK* together form a group of the formula -A^-A 3 - which, together with the oxygen atom to which A? 
Z 5ta^aJ3Xme carton atom to which A* is attached, defines a ring having 6 or6 ring atoms, wherein 
* is methylene. A» is methylene or ethylene, and X? is oxy. and which nng may bear one. two or three 
substituents selected from methyl, ethyl and propyl, and R? is methyl or ethyl; 

" 8 ?^^:^rtTZ e ^on comprises a bicydic heterocyclic derivative of the ferula ■ 
wherein ols Sarotoddm-5* 2Xfioxo!ndolln-5-y1. a-oxc-a.^lhydrobenzimldazo^yl. 2^xo-2>oThydro. 
te^^o^^^J^Wroberuoto^W which may optional* bearone, two or three "bsftjents 
S^Wflu^ro. chloro. hydWmethyl. ethyl, propyl. 2-fluoroethyi. 2-dlmethylaminoethyl. phenyl and 
benzyl; 

A 1 is a direct link to X\ or is methylene; 
£J^y£r!^ 

hydroxV. amino, nitro. ureido. methoxy. dimethylamino. trifluoromethyl and acetamido; or 
Ar is 3,5-pyridylene; 

£ T d ttXr1^T^^ ^ together w«h the carton atom to which A* 

Tn6 JZ having 5 or 6 ring atoms, wherein A* is ethylenes me^ene or ethylene. 

ooH V2 te oxv and which ring may bear one or two substituents selected from methyl and ethyl; 
" R ^5^CmTform^p of the formula -*W<M* which, together with the oxygen atom to which A 
te Lc^ed anJwfth the carbon atom to which A» is attached, defines a ring having 5 ring 
fe Xylene. A» is methylene, and X? is oxy. and which ring may bear one. two or three substituents selected 
from methyl and ethyl, and P? Is methyl or ethyl; 
pharmaceutically-acceptable salt thereof. 
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A further preferred compound of the invention comprises a tricyclic heterocyHc derivative of the formula I 
wherein Q is 2-oxoindonn-5-yl, 2-oxo-2,3-<lihydrobenzIrradazol^yl l 2^xo-2><fihydrobenzoxazol^-yl or 2- 
oxo-2 f 3-dlhydrobenzothiazol-6-yl, or the corresponding N-methyl or N-ethyi derivatives thereof, which may 
optionally bear one or two methyl substituents; 
A 1 is a direct link to X*. or is methylene; 
X 1 is oxy or thlo; 

At is 1,3-phenylene which may optionally bear one or two substituents selected from fluoro, methoxy and tri- 
fluoromethyl; 

Ri is methyl, ethyl or airyi; and 

R 2 and R 3 together form a group of the formula -A^X^-A 3 - wr rich, together with the carbon atom to which A 2 
and A* are attached, defines a ring having 5 or 6 ring atoms, wherein A 2 is ethylene, A 3 is methylene or ethylene 
and X 2 Is oxy, and which ring may bear a substituent selected from methyl, ethyl, propyl and methoxy; 
or a pharmaceutically-acceptable salt thereof. 

A further preferred compound of the invention comprises a bteydic heterocyclic derivative of the formula I 
wherein Q is 2-oxoindolirv5-yt. 2-oxo-2,3Kiirrydrobenzimidazol-6-yl. 2-oxo-2^hydrobenzoxazol-6-yl or 2- 
oxo-2,3-<flhydrobenzothiazol-6-yl. or the corresponding N-methyl or N -ethyl derivatives thereof, which may 
optionally bear one or two substituents selected from fluoro, hydroxy and methyl; 
A 1 is 8 direct link to X 1 , or is methylene; 
X 1 is oxy or thlo; 

Ar is 1,3-phenylene which may optionally bear one or two substituents selected from fluoro, methoxy and tn- 
fluoromethyl; 

R 1 is methyl, ethyl or allyi; end 

R 2 and R* together torn afgroup of the formula -A^X^A 3 - which, together wfth the carbon atom to which A 2 
and A 9 are attached, defines a ring having 5 or 6 ring atoms, wherein A 2 is ethylene, A 3 is methylene or ethylene 
and X 2 is oxy, and which ring may bear a substituent selected from methyl, ethyl, propyl and methoxy; 
or a phammceutically-acceptabte salt thereof. 

An especially preferred compound of the Invention comprises a blcyclic heterocyclic derivative of the 

formula I 

wherein Q Is 1,3,3-trimethyl-2-axolndoHn-5-yl, 1 ,3KJImemyl-2-oxo-2.3^ydrobenrfmidazo|.S.yl or 3-methyl-2- 
axo-2,3-dmydrobenzothiazol-6-yl; 
A 1 is a direct link to X 1 ; 
X 1 is thlo; 

Ar is 1,3-phenylene or 5-fiuoro-1,3-phenylene; 
R 1 is methyl; and 

r2 and R3 together form a group of the formula -A^-X^-A 3 - which, together with the carbon atom to which A 2 
and A 3 are attached, defines a ring having 6 ring atoms, wherein each of A 2 and A 3 is ethylene and X 2 is oxy, 
and which ring may bear a methyl or ethyl substituent alpha to X 2 ; 
or a pharmaceutically-acceptable salt thereof. 

A further especially preferred compound of the invention comprises a bicycBc heterocyclic derivative of the 

wterefoQ is 1 .3,3-trimetrryl-2HWotndolln-5-yl. 1.3-dimethyl-2-oxo-2«3-dir^ 3-methyl-2- 
oxo-2 t 3-dihydrobenzothiarol-6-yl or 3,3-difluoro-1-methyl-2-oxo*indolin-5-yl; 
Ails a direct link to X'; 
Xiisthio; 

Ar is 1,3-phenylene or 5-fluoro-1,3-phenylene; 
Ri is methyl; and 

R 2 and R 3 together form a group of the formula -A^XT-A 3 - which, together with the carbon atom to which A 2 
and A 8 are attached, defines a ring having 6 ring atoms, wherein each of A 2 and A 3 Is ethylene and X 2 is oxy, 
and which ring may bear a methyl or ethyl substituent alpha to X 2 ; 
or a pharmaceutically-acceptable salt thereof. 

Specffic especially preferred compounds of the invention include, for example, the following Wcydfc 
heterocyclic derivatives of the formula l, or prmrrnaceuticaJly-acceptable salts thereof:- 4-methoxy4-P-<1,3 f 3- 
trimethyW-oxoindolin^t 4^1.3^knethyl-2H^2,3^ydroberizlmldazol-5- 
ylthk>>-pheriyfpWnethoxytetrehydropyran and 4^ethoxy^-£3K3^ethyl-2-oxo-2 f 3-dlhydrobcnzothiazol-6- 
ytthio)phenyOtetrahydropyran. 

Further specific especially preferred compounds of the Invention include, for example, the following tricyclic 
heterocyclic derivatives of the formula I, or pharmaceutically-acceptable salts thereof:- 
4-I5^uoro-3<3HiiethyM-oxo^ 
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snd 

4-[5-fluoro-3-(3 3^ifluoro-1-memyl-2-cocdnddln^ylmeth^ 

A compound of the Invention comprising a Keydlc heterocyclic derivative of the formula I. or a pharma- 
ceuticdly-ecceptable salt thereof, may be prepared by any process known to be applicable to the preparation 
of structurally-related compounds. Such procedures are provided as a further feature of the invention and are 
illustrated by the following representative examples In which, unless otherwise stated. Q. A 1 ., X\ Ar. W, R* and 

R» have any of the meanings defined hereinbefore. H . . , «», V ijj 

(a) The coupling, preferably In the presence of* suitable base, of a compound of the formula Q-A 1 O0-H 
with a compound of the formula II , , t ^ , _ 

wherein Z is a displaceable group; provided that, when there is an amino, alkylamino or hydroxy group in Q. 
Ar R* or R\ any amino, alkylamino or hydroxy group may be protected by a conventional protecting group or 
alternatively any such group need not be protected, whereafter any undesired protecting group in Q, Ar, R 2 or 
R* Is removed by conventional means. 

A suitable displaceable group Z Is, for example, a halogeno or sulphonyl oxy group, for example a cnloro. 
bromo. kxJo. methane-Gulphonyloxy or tduene-e-sulphonYlaxy group. 

A suitable base for the coupling reaction to. for example, an alkali or alkaline earth metal carbonate. (1- 
4C)alkoxlde, hydroxide or hydride, for example sodium carbonate, potassium carbonate, sodium ethoxtde, 
sodium butoxide, sodium hydroxide, potassium hydroxide, sodium hydride or potassium hydride ^ The coupHng 
reaction Is conveniently performed In a suitable Inert solvent or diluent, for example N N^mettytformamKl^ 
N.N-dlmethylaoetamlde, N«nemylpyiidldln-2-one, dlmethylsulphoxlde. acetone, ^-^thoxyetteneac 
tetiahydroforan. and at a temperature in the range, for example. 10 to 150°C. convenentiy atc^nearlOO^ 
Conveniently the reaction may be performed In the presence of a suitable catalyst for example a rneteflte 
catalyst, for example pa0adium(O) or copper© such as tetakls(triphenyl|>hospWne>i>alladium. cuprous 

^Tsl^pro'teSSSroupfor an amino or alkylamino group Is. for example, an acyl groupfor example a 
Q-tCtelkanoyl group (especially acetyl), a (1-4C)alkoxyearbonyl group (especially methoxjroarbonyl. 
22££l or^-bLxycart%)^n arylmethoxycarbony, group (especteDy benzyloxyc^bo^oran 
an^mWespectefly benzoyl). The deprotectlon conditions for the above protecting groups neoessarflyvrary 
^mSc^o^mtectinTgroup. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl 
cTan aroTg^maybe removed for example, by hydrolyste with a suitable base -ch - an a^meta^ 
hvdroxkJe for example lithium or sodium hydroxide. Alternatively an acyl group such as a tert-butoxycart>onyl 
^mo^ed. for example, by treatment with a suitable add such as ^ro^ort^^ricor 
SZS add or trffluoroacetic add and an arylmethoxycarbonyl group such as a bero^loxyearoonyl group 
may be removed, for example, by hydrogenation over a cata^such f^ ,l f^*^^ C)alkanoyl 
A suitable protecting group for a hydroxy group is. for example, an acyl group, for exanpte a p^aiKanoyi 
^tPSSSSS^¥ group (especially benzoyl) or an arylmeti^grou^pe^^^e 
ceprol^ontxjndtttorefortheaboveprotectinggro 

TmW^example. an acyl group such as an alkanoyl or an aroyl group may be removed, for example by 
15££fXt sulteble^e^ch as an alkali metal hydroxide, '"example 

Alternatively an arylmethyl group such asabenzyl group may be removed, for exarorie. by hydrogenation over 

'TC^lti^ and of the formula 0 may be obtained by standard 

procedureTo! 2ga^erriaby. Thus, for exampte. when a starting materia, of the formula Q-JH Is, recced. 
fmW bTobtalned by. for example, the reaction of a heterocydlc moiety of the formula Q-H as ; defined 
SbeforewU a hafosulphonylating agent such as. for example, chlorosu.phonicacld.ln a suttaWesdvent 
cTdtuenX example dlchtoroeLne or pyridine, and at a temperafore In the <™^~*^££ 
conveniently at or near 100-C. The Intermediate of. for example, the formula QW3 so produced may be 

to- compoundof tr-sformula^H by a 
redS meteinc salt such as a metal.ic hallde. for example a stannous hai.de. ^"'^^""^^f' 
ta« suitable solvent or diluent such as a (2-4C)aIkanolc add. for example acetic acid, and at a temperature in 
m erar^^e^Pte.™i50»C. conveniently in the range 80 to 100-C. Alternatively the redudngagent 
^ be^SS redudng mete., such as zinc or iron. In the presence of a strong add. such as hydrochlonc. 
Zl^rtl ^ho^horic add. and at a temperature in the range, for exampte 1 0 to 1M-G. conven«ntiy at or 

"^ri^nlently intermediates of the formula II wherein Z, Ar. R 1 . R l and R 3 have the meanings defined 
nJSefore may be^btehS by way of compounds of the formula Z^r-Y. wherein Z and Ar havefihe 
irSr^d^henCfore ari 71 for example, a halogeno. formyl. aikanoyl. nitrtle or alkoxycarbonyl 
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group as llustrated In accompanying Scheme I (set out hereinafter). Thus, for example, In the accompanying 
non-limiting Examples it Is shown how to convert a compound of the formula Z-Ar-Y wherein Y is a halogeno 
group to a compound of the formula II. 

It will also be appreciated that the Intermediate of the formula II may conveniently be obtained from the 
compound of the formula Z-Ar-Y. as defined hereinbefore, by reversing the order of Introduction of the groups 
R2 and R3 which is used in Scheme I. 

(b) The coupling, preferably In the presence of a suitable base as defined hereinbefore, of a compound of 
the formula 111 wfth a compound of the formula Q-A1-Z wherein Z Is a dbplaceable group as defined 
hereinbefore; provided that, when there is an amino, alkyl amino or hydroxy group in Q, Ar, R 2 or R* any amino, 
alkylamino or hydroxy group may be protected by a conventional protecting group as defined hereinbefore or 
alternatively any such group need not be protected, whereafter any undeslred protecting group in a Ar, R 2 or 
R? is removed by conventional means. 

The coupling reaction Is conveniently performed in a suitable Inert solvent as defined hereinbefore and at 
a temperature in the range, for example, 10 to 150«C. conveniently at or near 100°<X The reaction may 
is conveniently be performed in the presence of a suitable catalyst as defined hereinbefore. 

The starting materials of the formula Q-A*-Z and of the formula III may be obtained by standard procedures 
of organic chemistry. The preparation of such starting materials is described within the accompanying non-li- 
miting Examples which are provided for the purpose of Ilustratfan only. Alternatively necessary starting 
materials are obtainable by analogous procedures to those illustrated in accompanying Scheme II (set out 
hereinafter) or by modifications thereto which are within the ordinary skill of an organic chemist 

A suitable protecting group R*. as employed In Scheme II, is any one of the marry such groups known in 
the art and includes any appropriate protecting group as defined hereinbefore. Examples of such groups are 
given in Scheme D. The conditions for the introduction and removal of such protecting groups are described in 
standard textbooks of organic chemistry such as, for example. 'Protective Groups in Organic Synthesis- by T 
W Green (J Wiley and Sons, 1981). 

(c) The alkylation, preferably in the presence of a suitable base as defined hereinbefore, of a compound 
of the formula IV with a compound of the formula R*-Z, wherein R 1 and Z have the meanings defined 
hereinbefore; provided that, when there is an amino, imino, alkylamino or hydroxy group in Q, X 1 , Ar, R? or R? 
any amino, imino, alkylamino or hydroxy group may be protected by a conventional protecting group or 
alternatively any such group need not be protected, whereafter any undesired protecting group in Q, >0, Ar, R 2 
or R 3 Is removed by conventional means. ■ 

A suitable protecting group for an imino group is. for example, any of the protecting groups defined 
hereinbefore for an amino or alkylamino group. ^ 

The tertiary alcohol starting material of the formula IV may be obtained by standard procedures of organic 
chemistry Conveniently, and as Illustrated In accompanying Scheme III (set out hereinafter), intermediates of 
the formulae Q-Ai-JOnAr-Y, wherein Q, A 1 , * and Ar have the meanings defined hereinbefore and Y is, for 
example, a halogeno, formyl, alkanoyi. nitrite or alkoxycarbonyl group may be utilised in the preparation of the 
tertiary alcohol starting material of the formula IV. 

(d) For the production of those compounds of the formula I wherein R 1 and R 2 together form a group of the 
formula -A*-X*-A*- which, together with the oxygen atom to which A 2 Is attached, defines a ring having 5 to 7 
ring atoms and wherein A 2 , X^andA* have the meanings defined hereinbefore, and wherein R* has the meaning 
defined hereinbefore; the cydisation of a compound of the formula V upon reaction with an appropriate aldehyde 
or ketone or with a hemiacetel or acetal thereof, or wfth a compound of the formula Z-AZ-Z. wherein Z has the 
meaning defined hereinbefore; provided that when there is an amino, imino, alkylamino or hydroxy group in 
a X* or Ar. any amino, imino. alkylamino or hydroxy group is protected by a conventional protecting group, 
whereafter any undesired protecting group in Q, X* or Ar is removed by conventional means. 

The cydisation of a compound of the formula V with an appropriate aldehyde or ketone, or with a hemiacetal 
or acetal thereof, is conveniently carried out in the presence of a suitable acid. A suitable acid for the cyclisation 
reaction Is for example, an Inorganic add such as hydrochloric, sulphuric or phosphoric acid, or. for example, 
an organfcadd such as p^toluenesuiphonic add or trifluoroaceticacid. The cydisation reaction is conveniently 
performed In a suitable inert solvent or effluent, for example 1,2-dJrnethoxyethane or tetrariydrofuran. Preferably 
the reaction is performed using the appropriate aldehyde or ketone, or a hemiacetel or acetal derivative thereof, 
as both a reactant and diluent The cyclteation is effected at a temperature in the range, for example, 20 to 
150°C, conveniently at or near the boling point of the diluent or solvent 

The cydisation of a compound of the formula V with a compound of the formula Z-A^Z is conveniently 
carried out In the presence of a suitable base as defined hereinbefore. 

The tertiary alcohol starting material of the formula V may be obtained by standard procedures of organic 
chemistry. Conveniently, and as nmstrated In accompanying Scheme IV (set out hereinafter), intermediates of 
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the formula Q-A'-X^-Ar-Y. wherein a A\ )0. Ar and Y have the meanings defined hereinbefore, maybe utilised 
in the preparation of the tertiary alcohol starting material of the formula V. 
A suitable Drotecting croup fV. as defined hereinbefore. Is employed. 

te ^lhe«2nrf Ihose compounds of the formula I wherein * is a sulphinyl or sulphonyl group, 
wherein and^emer form a group* the formula -AWV>- and X* Is a sulphinyl or sulphonyl group or 
E SSSr form a group of the formula -A*-X*-A>- and X* is a sulphinyl or sulphonyl group. 
^SaauoTtf f cSuiTmeLLa I wherein * Is a thio ^^^^^^ 
groupof^e formula -K^f*- and X? Is a thio group or wherein Ri and R? together form a group of the formula 

^Lwe* SSSSiSS. for example, any agent known in the art for me oxidation of thio to sulphinyl 
JSSSSfiiSSS. tSr^n peroxide' a peracfd (such ^^^^^ 

r^rSSa^ 

taotherfunctional groups. In general the reaction is carried out in a suitable solvent or diluerrtsuch 
^^er^lSSTtorS acSone. tetrahydrofuran or tert-butyl methyl ether and at a temperature 
£^™kTafoM«ar ambient temperature, that is in the range 15 to 35-C. When a compound carrying a 
for example, at or nMr ^ D '^^7'* ' m ^ ^so be used, for example sodium or potassium 
sulphinyl group is requtod « ! ""^^^^^eDC^ow! or ethanol. It will be appreciated that when 
SS^S^I —^^^ ^ ^may beobtalned by oxidate of the 

rSST£ JTf?35S?rS^^ Py^ne. 4^thyiaminopyndine. trie^am^ 
liSJSn--* - alkali metal carbonate, for example potass,um carbonate, or 

• cSde.Dmmide<*iodideorasubs^d^ carbonate. 

SSngout one of the aforesaid procedures using an optically acbve starting material, or by resolution or 
H^To^X TZZ* me formula I are inhibitor* of the enzyme HA The effects 
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b) An in vitro assay system Involving incubating a test compound with hepariniscd human Wood, prior to 
challenged the calcium ionophore A23187 and then Indirectly measuring the inhtoitory effects on 5-LO 
by assaying the amount of LTB 4 using specific radioimmunoassays described by Carey and Forder(F. 
Carey and RA. Forder. Prostaglandins, Leukotrtenes Med., 1986, ^ 57; Prostaglandins, 1984, 28, 666; 
Brit J Pha rmacol 1985, 84, 34P) which involve the use of a proteln-LTB 4 conjugate produced using the 
procedure of Young et alia (Prostaglandins, 1983. 26(4), 605-613). The effects of a test compound on the 
enzyme cydooxygenaseTwhfch is involved in the alternative metabolic pathway for arachidonic acid and 
gives rise to prostaglandins, thromboxanes and related metabolites) may be measured at the same time 
using the specific radioimmunoassay for thromboxane B^xBa) described by Carey and Forder (see 
above) This test provides an indication of the effects of a test compound against 5-LO and also 
cydooxygenase in the presence of Wood cells and proteins. It permits the selectivity of the inhibitory effect 
on 5-LO or cyclooxygenase to be assessed. ' 

c) An ex vivo assay system, which is a variation of test b) above. Involving administration of a test compound 
(usually oraTly as the suspension produced when a solution of the test compound in dimethylsulphoxide is 
added to carboxymethylcellulose). Wood collection, heparlnteation, challenge with A23187 and 
radioimmunoassay of LTB 4 and TxB* This test provides an Indication of the bloavalabOlty of a test 
compound as an Inhibitor of 5-LO or cyclooxygenase. 

d) An In vitro assay system involving the measurement of the Inhibitory properties of a test compound 
againstthelEeration of LTC 4 and PGE* induced by zymosan on mouse resident peritoneal macrophages, 
using the procedure of Humes (J.L. Humes et alia, Biochem. Pharmacol., 1983, 32, 2319-2322) and 
conventional radioimmunoassay systems to measure LTC* and PGE 2 . This t eat pro vides an Indication of 
Inhtoitory effects against 5-LO and cydooxygenase in a non-pcoteinaceous system. 

e) An in vivo system Involving the measurement of the effects of a test compound in inhtoiting the 
InflammatoTTresponse to arachidonic acid in the rabbit skin model developed by D. Aked et alia (Brit J. 
Pharmacol 1986. 89. 431-438). This test provides an in vivo model for 5-LO inhibitors administered 
topically or orally. 

f) An in vivo system involving measuring the effects of a test compound administered orally or intravenously 
on a iTukotriene dependent bronchoconstriction induced by an antigen challenge in guinea pigs pre-dosed 
with an antihistamine (mepyramlne), a p-adrenergic blocking agent (propranolol) and a cydooxygenase 
inhibitor fmdomethacin), using the procedure of W.H. Anderson et ate (British J, Pharmacology, 1983, 
78(1) 67-674). This test provides a further in vivo test for detecting 5-LO inhibitors. 

gTAn in vivo system involving measuring the effects of a test compound administered orally against the 
HberationoTLTB 4 induced by zymosan within an air pouch generated within the subcutaneous tissue of 
the back of male rats. The rats are anaesthetised and air pouches are formed by the injection of sterile air 
(20ml) A further injection of air (10ml) is similarly given after 3 days. At 6 days after the Initial air injection 
the test compound is administered (usually orally as the suspension produced when a solution of the test 
compound In dimethylsulphoxide is added to hydroxypropylmethylcenulose), fbtowed by the ™rapouch 
injection of zymosan (1ml of a 1 % suspension in physiological saline). After 3 hours the rats are Wiled, the 
at pouches are lavaged with physiological saline, and the specific radioimmunoassay described above is 
used to assay LTB 4 In the washings. This test provides an indication of inhibitory effects against 5-LO In 
an inflammatory milieu. 

Although the pharmacological properties of the compounds of the formula I vary with structural changes 
as expected, in general compounds of the formula I possess 5-LO inhibitory effects at the following 
concentrations or doses in one or more of the above tests aH)> 

Test a): ICw In the range, for example, 0.01-30uM; MtM u 

Test b): IQbo (LTB 4 ) in the range, for example. 0.01 -40 uM IC» (TxBj) in the range, for example. 40-200uM; 

Test cV oral EDerfLTB*) In the range, for example, 1-1 OOmgftg; 

Test d): IC» (LTC4) In the range, for example, 0.001-1 uM. IC» (PGE*) in the range, for example. 20- 
iooOuM; 

Test e): Inhibition of inflammation In the range, for example, 0.3-100ug intradermaily; 

Test f): EDeo in me range, for example, 0.5-1 Omg/kg lv,; 

Test g): oral ED^LTB^ In the range, for example. 0.5-30mg/kg. 

No overt toxicity or other untoward effects are present in tests c). e). f) and/or g) when compounds of the 
formula I are administered at several multiples of their minimum inhibitory dose or concentration. 

Thus byway of example, the compound 4-(3K1.3^methy«^o-2.&^ 
nyo^nemoxytetrahydropyraii has an IC* of 0.05uM against LTB4 in test b). and an oral ED» of <2mg/kg 
versus LTB4 in test g). In general those compounds of the formula I which are particularly preferred have an 
ICeo of <1uM against LTB4 in test b) f and an oral ED* of <100 mg/kg against LTB 4 in tests c) and/or g). 
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These compounds are examples of compounds of the Invention which show selective Inhibitory properties 
forS-LO as opposed to cydooxygenese. which selective properties are expected to Impart improved merapeuttc 
properties, for example, a reduction In or freedom from the gastrointestinal side-effects frequently associated 
with cvdooxygenase inhibitors such as Indomethacin. 

s Ac«»rdlnTto a further feature of the Invention there is provided a pharmaceutical composlbon whK* 

comprtteTa bicydic heterocyclic derivative of the formula I. or a pharmaceufically^cceptable salt thereof. n 
association with a pharmaceutically-acceptable dluent or carrier. 

The composition may be In a form suitable for oral use. for example a tablet, capsule, aqueous or oily 
solution, suspension or emulsion: for topical use. for example a cream, ointment, gel or aqueous or oily solution 

10 or suspension; for nasal use. for example a snuff, nasal spray or nasal drops; for vaginal or rectal us^ for 
example a suppository: for administration by inhalation, for example as a finely divided powder or a liquid 
£2* for suWhgual or buccal use. for example a tablet or capsule; or for parenteral use (mduding 
Intravenous, subcutaneous. Intramuscular. Intravascular or infusion), for example a sterfle aqueous or ojy 
soKn^uspenston. In general the above compositions may be prepared in a conventual manner using 

« ""venbo^^iente^ ^ ^ ^ ^ heten)cyclic derivatjve * me formula I or a pharmaceu- 

Braflv-acceotable salt thereof) that is combined with one or more excipients to produce a single dosage form 
S^eoSarty vary depending upon the host treated and the particular route <^ dmin *f^ F ^^£ 
afoLlaBon intended for oral administration to humans will generally contain, for example, from 0.5mgto2g 

20 o/STaSnt compounded with an appropriate and convenient amount of excipients whk* , may vary ^ 
a^uTTtolbout98 percent by weight of the total composition. Dosage unit forms will generaliy contain about 

1 XeXra^feS£ o^Senbon there is provided a bk*dic hetero^Dc derivative oMhe 
tbrmulaTor a pharmaceutically-acceptable salt thereof, for use in a method of treatment of the human or animal 

25 also includesa method of treating a disease or medical condition mediated alone orlnjpart 

by one or more leukotrienes which comprises administering to a wamvblooded animal requiring ^^^^ 
Z XSve amount of an active .ngredient as defined above. The «nvamton^» 

active ingredient in the production of a new medicament for use in a leukoMene mediated disease or medical 

30 ^ T^Tsfce of the dose for therapeutic or prophylactic purposes of a compound of * e /^ ,a ' 

vary according to the nature and severity of the conditions, the age and sex of the animal or patient and the 
mSe ^SnSttaHon. according to well known principles of medicine. As mentioned above, compounds of 
m^or^TanTuVefiJ in treating those allergic and inflammatory conditions which are due alone or h part to 

as SeS ^nSStes of aichidonic acid arising by the linear (5-LO catalysed) pathway 

fee SSrtenes. the production of which is mediated by JM.0. As previously mentioned, such condibons 
Sd^SSSnpte! aXmabc conditions, allergic reactions, allergic rhinitis, allergic sho*. ^^atopfc 
demofifiT cardtovascular and cerebrovascular disorders of an inflammatory nature, arthnbc and Inflammatory 

„ ^\TS TcZ B ^£t^"<* therapeutic or prophytacbc purposes it win generaUy t« 
«h J.n^2ed so toat^Sdaly dose In the range, for example. 0.5mg to 76mg per kg body weight is received. 
^^SStTlSSL to geneS lower doses will be administered when a parente^route b 
eWotoved Thus, for example, for mtmvenous administration, a dose In the range, for example O^mg to30 
Z bcTwe^hTwTgeneralry be used. Similarly, for administration by inhalation, a dose ,n the range. 

ded arS tt£.^> «^ whenever it is required to inhibit the enzyme 5-La Thu* 
J£r «^e£?2p2midogW standards for use In the development of new biological tests and In the 
search for new pharmacological agents. . , -art,*, 

« By virtue of their effects on leukotrtene production, the compounds of toe formula I 

^^oSadracXtea W add. fcuprofen, sulmdac. toimetin and piroxicam. Furthermore. j^ mlnlS,, !: 
^^^SSSSS^ I wTa NSA1A can result In a redudfon In toe 
„ „!: d e d to produce a therapeutic effect, thereby reducing toe likelihood of adverse sWe-etfec^ /^cordi^to 
T^Lf^^f leHLn there is provided a pharmaceutical <™^*°™ h ^™^**^. 
^Trr^dertvatrve of the formula I. or a pharmaceuflcally-accepteble salt thereof as defined hereinbefore. 
^^^^^o^oo,^ inhibitory nonsteroids anWrrflammatory agent (such as 
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mentioned above), and a pharmaceutk^ly-acceptable diluent or carrier. 

Tne protective effects of the compounds of the formula I may be demonstrated, for exarnple ma 
standard laboratory model which assesses protection against indomethaarv.nduced or ethand-mduced 
ulceration in the gastrointestinal tract of rats. 

^ThecomposWons of the invention may in addition contain one or more therapeutic or prophylactic agents 
known to be of value for the disease under treatment Thus, for example a known platelet aggregation inhibitor, 
hypolipidemic agent, anti-hypertensive agent beta-adrenergic blocker or a vasodilator may usefufly also be 
present in a pharmaceutical composition of the Invention for use In treating a heart orvascular doeasej or 
condition. Similarly, by way of example, an anti-histamine. steroid (such as bedomethasone d.propnnate)^ 
sodium cromogtycate, phosphodiesterase Inhibitor or a beta-adrenergic stimulant may usefully also be present 
In a pharmaceutical composition of the Invention for use in treating a pulmonary disease or condihon. 

The invention will now be illustrated in the following non-limiting Examples in which, unless otherwise 

^^evaporations were carried out by rotary evaporation m vacuo and workup procedures were carried out 
after removal of residual solids by titration; ^ 

<ii) operations were carried out at room temperature, that is in the range 18-25- and under an atmosphere 

of an Inert gas such as argon; 

(fin column chromatography (by the flash procedure) end medium pressure liquid chromatography (MPLC) 
were performed on Merck Wesdgd silica (Art 9385) or Merck Llchroprep RP-18 (Ait 9303) reversed- 
phase sfiica obtained from E. Meek, Darmstadt W. Germany; 

(hrt yields are given for Illustration only and are not necessarily the maximum attainable; 

(v) the end-products of the formula I have satisfactory microanalyses and their structures were confirmed 
by NMR and mass spectral techniques; 

(vi) Intermediates were not generally fully characterised and purity was assessed by thm layer 
chromatographic. Infra-red (IR) or NMR analysis; 

(vli) melting points are uncorrected and were determined using a Mettier SP62 automatic melting point 
appwatus or an ofl-bath apparatus; melting points for the end-products of the formula I were determined 
afteTrecrystallisatlon from a conventional organic solvent such as ethanol, methanol, acetone, ether or 
hexane, alone or in admixture; and 
(vifi) the following abbreviations have been used:- 

THF tetrahydrofuran; 

DMSO dlmethyteulphoxtde; 

DMF N.N-dimrthylformamide; 

DMA N.N-dimethylacetamide. 

EXAMPLE 1 

A mixture of 5-todo-1.3-dimemyl-2.3^ihydroben2lmidazol-2K)ne (0.44 g), 4-(3-mercaptof)henvl>4-me- 
thoxytetrahydropyran (0.34 g). cuprous chloride (0.05 g). potassium carbonate (0.34 g) and DMF (1 ml) was 
stirred vigorously and heated to 140-C for 1.5 hours. The mixture was ceded to ambient jw™tore and 
partitioned between water and ethyl acetate. The organic phase was washed with water, dried (MgSO,) and 
evaporated The residue was purified by column chromatography using ethyl acetate as due nt There was thus 
obtained ' 4-(3-(1.3-diinethyl-2.oxo-2>dhydro 

HMR&^SSii (CPalT^lues) 1.8-2.0 (m. 4H). 2.95 (s. 3H). 3.35 (s. 3H). ZAS (a. 3H). 3.75-3.90 (m. 4H). 

^ThV'wodo-l ,3^imettryl-2.3-dihydrobenzimidazol-2^)ne used as a starting material was obtained as 

^"Tmlxture of 1.1'-caroonyldiimWazole (10.7 g) and THF (100 mi) was added to a mixture of l^henyie- 
nediamine (6.48 g) and THF (150 ml) which had been cooled to approximately S^C ^^^^7^ 
mixture was stirred at ambient temperature for 16 hours. The precipitate was filtered offghnng 2.3-d.hydroben- 

zimldazd-2-one (4.38 g, 55%). m.p. >290°C. „ . , 

Sodium hydride (55% w/w dispersion In oO, 2£ g) was added portionwlse to a solution of 2.3-dlhydroben- 
zimidazoW-one (4.3 g) in DMF (100 ml) which had been coded In an ice-water bath. The mixture was stirred 
at ambient temperature for 1.5 hours, during which period a further portion of DMF (50 ml) was added to aW 
the stirring of the reaction mixture. Methyl iodide (5 ml) was added and the mixture was stirred at ^ambient 
temperature far 1 6 hours. The mixture was evaporated and the residue was partitioned between ethyl acetate 
and water The organic phase was washed with water and with brine, dried (MgSOJ and evaporated. The 
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residue was purified by column chromatography using a 2:1 v/v mixture of toluene and ethyl (acetate as etuent 
There was thus obtained 1>dimethy»-2,3-dlhydnobenzImidazol-2-one (3.14 g. 60%). m.p. 104-106»C. 

A mixture of the product so obtained (0.5 g). iodine monochloride (0.5 g) and glacial acetic add (5 ml) was 
heated to 80-C for 1 hour. The mixture was partitioned between a saturated aqueous sodium sulphite solution 
and methylene chloride . The organic phase was washed with a saturated aqueous sodium bicarbonate s°<ubon 
dried (MflSCU) and evaporated. The residue was recrystelllsed from ethyl acetate. There was thus obtained 
Wodo-13^^myl-2^ihydrobenzirnida2d-2-one(0^6g.41%),m.p.142.144»C. 

The 4K3^rcaptopheny1H-methoxytetrahydropyran used as a starting material was oWalnedas foUows> 
A solution of 1.3-dibromobenzene (23.8 g) in THF (120 ml) was cooled to -78»C and n-butyWimaim , (1 .6M 
in hexane. 62.5 ml) was added dropwtee. The mixture was stirred at -78°C for 30 minutes and a solution of 
tetrahydropyraiv4-one (10 g) in THF (40 ml) was added. The resultant suspension was stoned at -78«Cfor1 
hour allowed to warm to ambient temperature and then stirred for 30 minutes. The mixture was poured bnto 
brine (250 ml) and extracted with diethyl ether. The organic phase was dried (MgSOJ and evaporated. The 
residue was triturated under hexane and the resultant solid (16.8 g) was filtered off. 

A solution of the product so obtained in DMF (100 ml) was added dropwtse to a slurry of sodium hydride 
{60% w/w dispersion In mineral of: 525 g) In DMF (10 mi) and the mixture was stirred at ambient temperatene 
for 90 mTnuteTMethyl iodide (36.5 g) was added and the mixture was stirred at ^J**^"***™ 
hours. Ethanol (2 mi) and water (500 ml) was added In turn and the mixture was extracted wrth diethyl ether 
f3x 200mn The combined extracts were washed with water, dried (MgSO<) and evaporated. The residue was 
purified by column chromatography using Increasingly polar mixtures of hexane and ethyl acetate as eluent 
There was thus obtained 4K3*romophenyl)-4HT»e*oxytetrahydropyran (12 g. 44%) as a gum. 
^^mS(CDq3. ojjues) 1-86-2.1 (m. 4H). 3.0 (s. 3H). 3.78-3.95 (m. 4H). 7.2-7.35 (m. 2H). 7.42 (m. 

^ASi^S-brornophen (1 g) In THF (4 ml) was cooled to -80°C under 

an a^rreTargo^^m (1.6M in hexane. 2.4 mf, was added J^J^*^ 
sired at So-C for 30 minutes, sulphur (0.12 g) was added and the mixture was *"™**^%*^% 
Mminutes Water (10 ml) was added and the mixture was allowed to warm to ambient temperature. The mixture 
w^SSedUh Si ether (10 ml). The aqueous phase was f cid^topH4 bytoead^ofd^te 
a^eouThydrochloric add solution and extracted with diethyl ether (2 x 10 ml). The combined organic exacts 
were dried (M 0 SO 4 ) and evaporated. There was thus obtained the required starting matenal as an oil (0.5 g) 
which crystallised on standing and was used without further purification. 

EXAMPLE 2 

35 The procedure described in Example 1 was repeated except that Wo *»f^*^ 2 ^^'^^ 
zo.-2-one was used In place of 5-iodo-1 ^dimethyi-a^dihydrobenzlmlda^^ne. ™ ere ,^ ^^"^ 
4^efco!ly^C3™th*2^ * 69% m - p " 

SKSSwrn (CDCI, o values) 1.85-2.05 (m. 4H). 3.0 (a. 3H). 3.45 (s. 3H). 3.75-3.9 (m. 4H). 7.0-7.5 (m. 

40 ^The 6-lodc^toyl-2.Wihyd ro beruothiazc^2^ne used as a starting ma ^ ri ^ a ^^^ n ft ^; 
The procedures described in the portion of Example 1 which are concerned with the preparation of 54o- 

do-1.3-dimemyl-2>dihydrobenzimldazDl-2-orie were repeated except that 2-aminophenylth.cl was used m 

place of 1,2-phenylenediamine. There were thus obtained In turre- 
ts 2,3-dihydrobertzDthlazol-2-one in 55% yield, m.p. 133-134°C; 

3^ttryl-2,3-dlnydrooenzothtazol-2-one In 77% yield, m.p. 74-75"C;and 

6^o^^myl-2>dmydrobenzothiazol-2-one in 37% yield, m.p. 130-131 C. 

EXAMPLES 

The procedure described In Example 1 was repeated except that 6-k>dc^eti^-Z3^h y drobe^o^ 
2-one washed In place of Wodo-1 ,3^1methyl-2.3^lhydrobenzknldazol-2-one. There was thus obtained 4, 

SSSadmm (CDCI* 8 values) 1.85-2.05 (m. 4H). 2*5 (s. 3H). ZA (s. 3H). 3.75-3.90 (m. 4H). 6.9-7.35 (m. 

^ twi^nvthvi 9 3_dihvdrobenzoxazc4-2-one used as a starting material was obtained as follows:- 
TJ^™*^*£^^9). 2-eminopheno. (6.54 g) and THF (200 ml) was heated to 
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reflux for 2 hours. The mixture was evaporated and the residue was partitioned between ethyl acetate and water. 
The organic phase was washed with 2N aqueous hydrochloric acid, water and brine, dried (MgSOJ and 
evaporated. The residue was purified by column chromatography using a 2:1 v/v mixture of toluene and ethyl 
acetate as eluent. There was thus obtained 2,3-dihydrobenzoxazot-2-one (6.96 g, 86%). rrup. 136-138°C. 

The procedures described in the portion of Example 1 which are concerned with the preparation of 5Ao- 
do-l.^irriethyi^.a^ihyQ^oberizimia^zoW-one were repeated except that 2,3-dIhydrobenzoxazol-2-one was 
used in place of 2,3-dihydrabenz»mioto>l-2-one. There were thus obtained 3-methyi-2,3-dihydrobenzoxazol- 
2-one In 63% yield, m-p. 80-82°C; and 6^odo-3™myJ-2,3^hydrobenzoxazol-2-one in 36% yield, m.p. 184- 
185°C. 



EXAMPLE 4 

A solution of potassium peroxymonosulphate (0.32 g) in water (2 ml) was added to a solution til4^Hi f Z- 
dimetrtyl-2-oxo-2,3-a1hydrobe (°-125 g) in ethanol (2 ml) 

and the resultant mixture was stirred at ambient temperature for 66 hours. The mixture was partitioned between 
methylene chloride and water. The organic phase was washed with water, dried (MgS0 4 ) and evaporated. The 
residue was purified by column chromatography using ethyl acetate as eluent There was thus obtained 
(1^irrrethyl-2-oxo-2,3^ih^ (0.094 g, 

69%), m.p.214-215°C. 

NMR Spectrum. (CDCI* 6 values) 1 .9-2.05 (m, 4H), 2.95 (s, 3H), 3.45 (2 s's. 6H), 3.8-3.9 (m, 4H) f 7.0-8.0 (m, 
7H). 

EXAMPLES 

Using a simaar procedure to that described in Example 4, 4-methoxy-4-f><3-methyi-2^^ 
zomiazo^6^thio)-phenyrjtetrahydropyran was oxkflsed with potassium peroxymonosulphate to give 4-me- 
trioxy-4-[3-f>TOthyl-2-oxc^ in 75% yield, rrup. 

174-176°C. 

NMR Spectrum (CDCI* 6 values) 1 .85-2.05 (m. 4H), 2.95 (s, 3H), 33 (a, 3H). 3.8-3^ (m, 4H), 7.1-8.05 (m, 
7H). 

EXAMPLE 6 

Using a similar procedure to that described in Example 4, 4-nriethaxy-443^3-frtethy1-^^ 
2oxazol^ylthto)^henyl]tetrahydropyran was oxidised with potassium peroxymonosulphate to give4-methoxy- 
4^3-metriy»-2^o-2,3-dilTydrote In 73% yield, m.p. 

163-165°C. 

NMR Spectrum (CDQa, 6 values) 1.9-2.1 (m. 4H), 2.95 (s. 3H). 3.4 (S, 3H), 3.8-3.9 (m, 4H), 7.1-8.0 (m, 7H). 
EXAMPLE 7 

A mixture of 6-bronxHnethyl-3Hramyl-2,3^ (0.36 g), 4-(5-fluoro-3-hyaroxyphe- 

nyT)-4^moxytetrahydropyran (03 g). potassium carbonate (0.276 g) and DMF (5 ml) was stirred at ambient 
temperature for 16 hours. The mixture was poured onto a mixture of ice and water (10 ml) and extracted with 
ethyl acetate. The organic phase was washed with brine, dried (MgS0 4 ) and evaporated. The residue was 
triturated In a mixture of diethyl ether and hexane. There was thus obtained 44Mu«t>^3-methyl-2-<jxo-2,3- 
dihydrobenzomiazol-6-ylmetho^ (0.414 g, 77%), irup. 104-106°C. 

NMR Spectrum (CPCIa. 6 values) 1.9-2.0 (m, 4H), 3.0 (s. 3H), 3.5 (s, 3H). 3.8-3.9 (m, 4H), 5.05 (s, 2H) f 6.6-6 .8 
(m, 3H), 7.0-7,1 (m. 1H), 7.4 (m, 1H). 7.5 (d. 1H). 

The 6-brormroethyl-3-inethyl-2,3^ used as a starting material was obtained as 

fbllows:- 

1,1'-Carbonyid5midazole (2 g) was added to a suspension of 2-amlno-5-methylphenylthiol (1.39 g; J. 
Chem. Soc. (C). 1969, 2148) In THF (40 mi) which had been cooled in an Ice-bath. The mixture was stirred for 
1 6 hours and allowed to warm to ambient temperature. The mixture was evaporated. The residue was trfturated 
in a mixture of diethyl ether and water to give 6-methyl-2,3-rflhy*obenzothla20^2-one (037 g, 36%), nrup. 163- 
166°C. The mother liquors were evaporated and the resultant residue was partitioned between ethyl acetate 
and water. The organic phase was washed with brine, dried (MgSCU) and evaporated. The residue was 
triturated in diethyl ether. There was thus obtained a second crop of the benzothlazol-2-one (0,4 g, 24%). 



14 



EP 0 462 831 A2 



Sodium hydride (55% dispersion in on. 0.26 g) was added to a mixture of the productso obtained (0.95 g) 
and DMF (1 0 mJ) which had been cooled In an ice-water bath. The mixture was stirred at 0-C for 1 .5 hours and 
then cooled to -20-C. Methyl Iodide (0.85 g) In DMF (4 ml) was added dropwise and the mixture was stirred for 
3 hours and allowed to warm to 5°C. The mixture was partitioned between cold dilute hydrochloric acid and 

5 ethyl acetate. The organic phase was washed with water and brine, dried (MgSO*) and evaporated. The residue 
was purified by column chromatography using a 19:1 vAv mixture of toluene and ethyl acetate as etuent There 
was thus obtained 3,6-dimetoyl-2,3-dlhydrobenzowiazol-2-one (0.85 g. 83%). m.p. 70-71«C. 

A mixture of the product so obtained (0.83 g). N-bromosuccinimide (0.87 g). azobisisobutyronitrile (0.01 
g) and carbon tetrachloride (20 ml) was stirred and heated to reflux for 2 hours. The mixture was cooled to 

10 ambient temperature and partitioned between methylene chloride and water. The organic phase was dried 
(MgSOJ and evaporated. There was thus obtained 6-bromomethyl-3-iTietriyl-2, 
(0.8 g, 67%). m.p. 146-149°C. 

KIMR Spectrum (COCI» 8 values) 3.45 (a. 3H). 4.5 (s. 2H), 7.0 (d. 1H). 7.3-7.4 (m. 1H). 7.5 (d. 1H). 

The 4-{5-fluoro^ydroxyphenyl)-4-methoxytetrahydropyran used as a starting material was obtained as 

15 follows^ hydrjde (5Q% wM dispersion in mineral oil. 12.4 g) was added porttonwlse to a mixture of benzyl 
alcohol (26.7 ml) and DMA (500 ml) and the mixture was stirred at ambient temperature for 1 hour. 1-Brorno- 
3 5-difluorobenzene (50 g) was added carefully to control the vigour of the ensuing exothermic reaction. The 
mixture was stirred at ambient temperature for 2 hours and the solvent was evaporated. The residue was 

so partitioned between methylene chloride and water and the organic phase was washed with water (4 x 50 ml), 
dried (MgS0 4 ) and evaporated. The residue was purified by distillation to give 3*enzyloxy-1-bromo*fluoro- 
benzene f41 8 fl. 57%). as a colourless liquid (b.p. 124-130«C at 0.3 mm Hg). 

^Sin o^ aVorion (9.75 g) of this preduct in W (1 50 rnn was cooled to -75-C and "^^rn £6M 
in r«xane 22 ml) was added dropwise. The mixture was stirred at -75°C for 1 hourandasoh^oftetrahy- 

2S L^iTne (3.47 g) In THF(fomO was added dropwise. The mixture was stirred at -75-C foM hour and 
SSwed to warm to 0-C. A saturated aqueous ammonium chloride solution (50 ml) was added and the 
organfc^has? was separated, dried (MgSO.) and evaporated. The residue was purified* oo.umn 
chromatography using a 1:1 vfv mixture of toluene and ethyl acetate as eluent There was thus obtained 4-(3- 

tn THFrtSOM mn land sodhim hydride (50% wAw dispersion in mineral oil. 2.11 g) was added porbonwise The 
^was ^LT^Z^^r. for 1 hour, coded in an Ice-bath and methyl ^ ZS mQwa. 
added dropwise. The mixture was stirred at ambient temperature for 18 hours, 2 ^ ^eous h^hlonc add^ 
dmoS was added and the organic solvent was evaporated. The residue was partitioned between ethyl acetate 
35 anotlte^e^^ 

diunCon^harcoa. catalyst for 3 hours. The mixture was filtered and *a » ~ "j^^"" ™* *" 
40 obtained 4-(5-fluoro-3-hydroxyphenyiM-rr^^ (7-7 fl. 86%). m.p. 123-124 C. 

EXAMPLE 8 

The procedure described in Example 7 was repeated ^^^^^ttT^^^Z^l 
<s zoxaz££o^susedlnplaceofe^ 
owSed 4-{5*uc<x>-3^3H™rthyV.2^ 

(n% 3 2 used as a starting materia, was obtained as 

<b "°?ht procedures described in the second and third paragraphs of the portion of Example 7 which te 
oonimeTw^ n^ preparation of S-bromomemyl-a-m^y^irrydrc^ were repeated 

^n^6^t^SXdmberizoxazol-2-one <J. Het Chem- 1982. 19, 1645) was used In place of 6^ 
^^ydTben^^^^were thus obtained in turn:- 3.6^thy«^2>riThydrob«n. 

S values) ZA (s. 3H). 4-55 <s, 2H), OS (d f 1H), 7.2-7.3 (m, 2H). 
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EXAMPLE 9 



The procedure described In Example 7 was repeated except that &*romo-5-bromomethyt-1 ,3-dlmethyf- 
2 3-dlhydroberulmidaxol-2-one was used in place of e-bronxjmetriyt-^Hmethyl-2,3-dlhydrobertzoxazQl-2-one. 
s There was thus obtained 4-[3-(6-bromo-1 ,3-dimemyl-2-oxo-2.3-dihydroberairrtd 
ohenvll-4-methoxytBbahydropyran in 50% yield, m.p. 161-162°C. 

NMR Spectrum (CDCI». 8 values) 1.9-2.1 (m. 4H). 3.0 {S. 3H), 3.4 (s, 6H), 3.M.9 (m. 4H), 5.2 (s. 2H), 6.6-6.9 

(m ' The 6*m!no*!^^ used as a starting material was 

n obtained as follows:- . 

The procedures described In the first and second paragraphs of the portion of Example 7 which is 
concerned with the preparation of 6-bromomettiyi-3-methyl-2.3-cflhydroben Z Dthla20l-2-one were repeated 
except that 3 4-diaminotoluene was used in place of 2-amino-5-methylphenylthteL There were thus obtained 
in tunc- 5Hnethyl-2,3Hllhydrobenzimidazol-2-one In 75% yield, mp. >250«C; and 1 ^,5-tfmethyW2,3^Ihydro- 
15 benzimidazol-2-one in 77% yield, m.p. 102°C. ^ ^ 

A mixture of the product so obtained (1 .4 g). N-bromosuccinlmlde (1 .5 g), azobisisobutyronrtnle (5 mg) and 
carbon tetrachloride (30 ml) was stored and heated to reflux. A second portion (5 mg) of azobisisobutyronltrlle 
was added and the mixture was maintained at reflux for 1.5 hours. The mixture was cooled to ambient 
temperature and partitioned between methylene chloride and water. The organic phase was washed with water, 
20 dried (MgSO,) and evaporated. The solid residue was washed with diethyl ether and dried. There was thus 
obtained 6-ororm>-1.3.5-trimethyl-2.3-(nhvdrol^nzlmklazol-2-one (0.4 g, 69%), m.p. 132-137°C. 

The product so obtained was treated with N-bromosuccinimide using the procedure described Immediately 
above. There was thus obtained 6-bromo-5-bromcn«myM.3-dimeth^ In 84% 

25 NMRSoecbSi' (CDa» 8 values) 3.4 (2 s's. 6H). 4.7 (s, 2H). 7.05 (s, 1H). 7.26 (s. 1H). 
EXAMPLE 10 

A mixture of 443-(6-bromo-1 ,3-dirr»thyl-2-oxo-2,3-dlhydrober^ 

30 methoxytetrahydropyran (0.19 g). sodium formate (0.06 g). tetraWsttfphenylphosphinehpaltadium (0 047 g) 
and DMF (2 ml) was heated to 100°C for 2 hours. Equivalent amounts of sodium formate and the palladium 
catalyst were added porttonwlse over the following 4 hours as the mixture was maintained at a temperature of 
lOO-C The mixture was cooled to ambient temperature and partitioned between ethyl acetate and water. The 
organic phase was washed wlh water and with brine, dried (MgSO*) and evaporated. The residue was purified 

35 by column chromatography using a 5:3 v/v mixture of toluene and ethyl acetate as eluent The product so 
obtained was triturated in diethyl ether. The solid so obtained was filtered off and dried. There was thus obtained 
4l5^uorc-3-(1.3-dimetnyl-2-oxo-^ 

SS^ (tl^to8) 1.9-2.0 (m. 4H). 3.0 (s. 3H). 3.45 (2 s'a, 6H). 3JW.9 (m. 4H). 5.1 (s, 2H). 
40 6.6-6.8 (m,3H). 7.0-7.2 (m,3H). 

EXAMPLE 11 

The procedure described hi Example 1 was repeated except that 5-lodo-1 ,3,3-trimethyIindoRn-2-one was 
45 used in place of 5-k>do-1.3-dimethyl-2,3-dihydrobenzimidazoi-2-one. The crude product so obtained was 
purified by column chromatography using Increasingly polar mixtures of hexane and ethyl acetate as eluent 
The product so obtained was further purified by column chromatography on reverse phase site using 
decreasingly polar mixtures of methanol and water as eluent There was thus obtained 4-methoxy-H3-(l • 3 - 3 - 
trirrethvl-2-oxo<rKfoDt>-5-ylmio)phenyl]tetrahydropyran in 23% yield, m.p. 1 32-1 34°C. 

SsWcmS! (CDCI> 8 values) S (s. 6H). 1.855.05 (m, 4H). 2.95 (s. 3H). 3.25 (s, 3H). 3.75-3.85 (m. 4H). 
6.85 (d.1H). 7.1 (m.1H). 7.18-7.3 (m,4H), 7.4 (m, 1H). 

The 5*do-1.3.3-trtmethyflndo4in-2-one used as a starting material was obtained as follows.- 
The procedure described in the last paragraph of the portion of Example 1 which Is concerned wittthe 
preparation of 5^o-1.3-dlmethyl-2,3-dlhydrobenzlmldazol-2-one was repeated except that ^^nmedTylin- 
dolin-2-one .J.Amer. Chem. Soc. 1934. 56, 1797) was used as the starting material. There was thus obtaned 

the required starting material In 76% yield, m.p. 153-1 54°C. ^ Mjl M 

NMRSDectn^ tCOCU. 8 values) 1.45 (s. 6H). 3* (s, 3H). 6.54 (d. 1H). 7.48 (d. 1H). 7.6 (d of tfs. 1H). 
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EXAMPLE 12 

Uslna a similar procedure to that described In Example 4. 4-methoxy^-[3-(1 A3-trimemyl-2^lndonn^ 
ylth^n^SSrC-n was oxidised with potassium * * "J?*? 

NMRSeecttwn (CDCU. 5 values) 1.48 (s. 6H). 1.88-2.10 (m. 4H). 2.95 (s. 3H). 3.25 ( 8 . 3H). 3.8^9 (m. 4H). 
SRffi^S^ 7.6 Oa m 7.76 (m. 1H). 7.85 (m, 1H). 7.90 (m. 1H). 7.95 Cm. 1H). 



EXAMPLE 13 

Th« nrooedure described In Example 7 was repeated except that 5-bromomethyM A3-trirnethyilndollrv2- 
Procure '"^T . _ 3 ^| hydro betizothlazol-2-<jrie. The crude product so 

a^n^ueTThe^^ obtain^ 4 Mu oro^1 ^.a^methy^dndoii^meth^phenylM- 
methoxytetrahydropyran in SSTLd as a starting material was obtained as foUows:- 

mMe rQ^flinzo^oxWe (0.01 g) and carbon tetrachloride (10 ml) was stirred and instated wtththe 
l£mt»» Wa7^P^ e mLre Sas heated to 40=C tor 75 -j-tes^e mMureiWB ^ t"™*^ 
iigni iram K . 40*00(3 was added and the mixture was filtered. The filtrate was 

tZ^^^^'^T^ - «" o« <°- 65 * 70% > Whk * UE6d M 



purification. 
EXAMPLE 14 



The procedure described In Example 7 was repeated axceptftatS^^ 

7" . r o f^^ mft fh^-3^ethv^Z3^irrydrobe^ The crude product was purmea 

pyran in 75% yield. ^^^. o[ . ^353 sta^ng material was obtained from 1 ,5-dimetny- 

The 6 *°^^ 1 1^^ 99 Z ^so^^n^a Sir pmcedure to that described in the portion 

which was used without further purification. 



EXAMPLE 1S 



^I^d^etrahydrepyran (0.126 g. 79%). m.p. 134-139-C (recryataaised from diethyl ether). 



7 



5 



EXAMPLE 16 

QXO-2«ttry^^ w it-^rt,^_cLJi.tni^ohenvn^rriethoxyteto In oQ M yusa. »^ 

128-130°C 
The4-<5 
European Patent Application I 



onewTre^^ * 
IL-iWlhydmbeiizMdazol-^^ 

^TnS Muero^Hnereaptophe^ — 39 a materia1 ' b 10 

ropean Patent Application No. 042051 1 (Example 4 thereof). 
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EXAMPLE 17 

Diethyiamlnosulphur trifiuoride (0.082 ml) was added dropwtee to a stirred solution of 4-{5-fluoro-3-<1-me- 
myl-2£Kiloxo!ntol-5-ytmetho^ (0.1 9) in a mixture of methylene chloride 

(2.5 ml) and fluorotrfchloromethane (2J5 ml) which had been cooled to 0*C. The mixture was allowed to warm 
to ambient temperature and stirred at this temperature for 16 hours. The mixture was evaporated and the 
residue was purified by column chromatography using increasingly polar mixtures of methylene chloride and 
diethyl ether as eluent There was thus obtained 4H5-fluoro^3,3^ifluoro-lHrTietr^-2^xom 
thoxy)pherorf>4-memoxytetfahydropyran (0.03 g. 29%). as a foam which crystallised on trituration under diethyl 
ether. m.p.151°C. 

EXAMPLE 18 

The following illustrate representative pharmaceutical dosage forms containing the compound of formula 
I, or a priarrnaceutically-acceptable salt thereof (hereafter compound X), for therapeutic or prophylactic use in 
humans: 

(a) Tablet I sublet 

Compound X 

Lactose Ph. Eur...- 182.75 

Croscarmellose sodium 12m0 

Maize starch paste (52 v/v paste) 2.25 

3.0 

Magnesium stearate 

(b) Tablet II mfi^ablet 

Compound X •* 

Lactose Ph. Eur 223.75 

Croscarmellose sodium 6#0 

15.0 

Maize starch 

Polyvinylpyrrolidone (5X v/v paste) 2-" 

.3.0 

Magnesium stearate 

(c) Tablet III Eg/tablet 

Compound X 

Lactose Ph. Eur 

Croscarmellose sodium 4,0 

Maize starch paste (5X v/v paste) 0-75 

1,0 

Magnesium stearate 

(d) Capsule mg^caESUle 

Compound X. •••• 10 

Lactose Ph. Eur 488.5 

Magnesium stearate 1,5 
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(e) 



15 



20 



25 



30 



(f) 



(h) 



40 



45 



50 



(i) 



( 50 mg/ml ) 

Inj ection I =■ 

— J — 5. OX w/v 

Compound X 

1M Sodium hydroxide solution 15.0% v/v 

0.1M Hydrochloric acid 
(to adjust pH to 7.6) 

Polyethylene glycol 400 A * 5 * W * 

Water for injection to 100X 

( 10 mg/ml ) 

Injection II 8 

—~ 1.0% v/v 

Compound X 

3 • 6% v /v 

Sodium phosphate BP 

0.1M Sodium hydroxide solution 15.0% v/v 

Water for injection to 100% 

Injection III ( lm ff /ml , buffered to P H6) 

— d ~Z 0 . 1% v/v 

Compound X * 

Sodium phosphate BP 

0.38% v/v 

Citric acid " 

i ;nn .... 3.5% v/v 

Polyethylene glycol 400 

Water for injection to 100% 

, „ mg/ml 

A erosol I T 

— ... 10.0 

Compound X 

Sorbitan trioleate ^ ^ 

Trichlorofluoromethane iiJ 0 

Dichlorodifluorome thane 490.0 

1 tt mg/ml 

Aerosol II "oil 

Compound X 

. , , 0-27 

Sorbitan trioleate 

Trichlorofluoromethane 

280 0 

Dichlorodifluorome thane 

Dichlorotetrafluoroethane 1094.0 
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(j) Aerosol III mg/ml 

Compound X 

Sorbitan trioleate 3.38 



Trichlorofluoromethane * 7#5 

Oichlorodifluorome thane 1086.0 

Dichlorotetrafluoroe thane A ' A,g 



(k> Aerosol IV ^ 

" ... 2.5 

Compound X " 

Soya lecithin 2#7 

Trichlorofluoromethane • 67 * 5 

Dichlorodifluoromethane 1086.0 

Dichlorotetrafluoroethane •••• 191.6 



now ^ . . j % 

The above form nations may be obtained by conventional procedures well known In the pharmaceutical 
art The tablets (aHc) may be enteric coated by conventional means, for example to provide a coating of 
cellulose acetate phthalate. The aerosol formulations (hHW may be used In conjunction with standard, metered 
dose aerosol dispensers, and the suspending agents sorbitan trioleate and soya lecithin may be replaced by 
an alternative suspending agent such as sorbitan monooleate, sorbitan sesquloleate, polysorbate 80, 
polyglycerol oleate or oleic acid. 
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CHEMICA* PnPMin.AR 
OR 1 



Q_A 1 -X 1 -Ar-C - R 2 



R 3 



IS 



OR 



Z-Ar-C - R 



II 



20 



R 



so 



0R X 
I 

H-X 1 -Ar-C - R 2 
I 



III 



35 



OH 
I 

Q-A 1 -X 1 -Ar-C - R 2 



IV 



OH 
I 



Q_A 1 -X 1 -Ar-C-A 3 -X 2 -H 



I 



55 



21 



10 



15 



20 



25 



30 



Z-Ar-CHO 
(i) 



OR 
/ 

Z-Ar-CH 

V 



Z-Ar-Z 



Reagents 



(ii) 



<iv) 
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SCHEME I 



Z-Ar-CN 
(i) 

-» Z-Ar-CO-R 3 



(iii) 



OH 



Z-Ar-C - R 



(0 R3U or R^MgZ, THF 

(R) DDQorMnOz 

(!ii)R?UorR2Mg2.THF; 

(Iv) BuU or Mg. THF; R 2 COR 3 , THF 

(v) R*Z, base 

Note R = (1-4C)alkyi such as Me or Et 



Z-Ar-C0 2 R 



OR 

(v) | 
» Z-Ar-C - R 



I 



II 



40 



45 



SO 



55 
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10 



15 



20 



R 4 -X 1 -Ar-CH0 

la, 



SCHEME II 



R 4 -X X -Ar-CN 



r 



R 4 -X 1 -Ar-CB 



OH (ii) 



^ 3 
R J 



R A _X 1 -Ar-Z 



(i) 



* R 4 -X 1 -Ar-CO-R 3 



(iv) 



OH 
I 

R 4 -X 1 -Ar-C - R 2 



R 4 -X 1 -Ar-C0 2 R 




25 



30 



i 



(V) 



OR 
I 

R 4 _X 1 -Ar-C - R 2 



! 



1 <V " 



OR 

i 

H-O^-Ar-C - R 2 



III 



so Reagents 



^C^ln^Snlla. of the protecting group R* which Is. e.g. COMe. THP. CH.Ph or Me. 



55 
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SCHEME III 



10 



1S 



Q_A 1 -X 1 -Ar-CHO 



<i) 



Q-A 1 -X 1 -Ar-CN 



(i) 



.OH <ii) 



Q-A 1 -X 1 -Ar-CH 



Q-A 1 -X 1 -Ar-CO-R 3 



(iii) 



Q-A 1 -X 1 -Ar-Z 



OH 

(iv) I 
> Q-A 1 -X 1 -Ar-C - R 



I 

R 3 



Reagents 

(i) to (iv) as in Schema I 



40 



45 



SO 



55 
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SCHBME IV 



Q-A 1 -X 1 -Ar-CO-R 3 
IS''''''' 

OB 

Q _A 1 -X 1 -Ar-C-A 3 -X 2 -R 4 
I 

R 3 

I <U,) 



Q_A 1 -X 1 -Ar-Z 




OH 

Q-A^X^Ar-C-A^-B 
I 

R 3 



Reagents 

(I) BuU or Mg, THF; RMX^X^-R* 

Claims 

1. Abfcycflchetertx^icderfc^ 

OR 1 
I 

-A 1 -X 1 -Ar-C - R* I 



Q-A 



R 3 



25 
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moiety may optionally bear one or two oxo or thloxo substituents and up to four further substituents 
selected from haJogeno, hydroxy, cyano, amino, (1-4C)aJkyl, (1-4C)aikoxy, fluoro-{1-4C)a!kyt, (1-4C)alky- 
lamino, dK(1-4C)aIky0amino. amino-<1-4C)alkyl, (1^C)aJkylamIno^1-4C)alkyl, dK(1^C)aJky0amino-<1- 
4C)alky1, phenyl and phenyK1-4C)a[kyl, and wherein said phenyl or phenyt-(1-4C)alkyi substituent may 
5 optionally bear a substituerrt selected from halogeno. (l-4C)aikyi and (i-4C)aJkoxy; 

wherein A 1 is a direct link to X 1 or Is (1-3C)aJkylene; 
wherein X 1 is oxy, thio, sulphinyi, sulphonyl or imino; 

wherein Ar is phenytene which may optionally bear one or two substituents selected from haJogeno, 
hydroxy, amino, nltro, cyano, carbamoyl, ureido, (1-4C)aIkyl, (1-4C)aJkoxy, (1-4C)aIkytamino, dK(1-4C- 
10 )aJkyQarnino, fluoro-{1-4C)aIkyi and (2-4C)aIkanoylamlno; or 

Ar is pyridyiene; 

wherein R 1 is (1-4C)alkyl, (3-4C)aIkenyi or (3-4C)aikynyl; and 

wherein R 2 and R 3 together form a group of the formula -A2-X2-A*- which, together with the carbon atom 
to which A 2 and A 3 are attached, defines a ring having 5 to 7 ring atoms, wherein A 2 and A 3 , which may 
15 be the same or different, each Is (1-3C)a(kytene and X 2 is oxy, thio f sulphonyl or sulphonyl, and which ring 

may bear one, two or three substituents, which may be the same or different, selected from hydroxy, (1- 
4C)alkyt and (1-4C)aIkoxy; 

or wherein R 1 and R 2 together form a group of the formula -A^X 2 ^ 3 - which, together with the oxygen atom 
to which A 2 is attached and with the carbon atom to which A 3 is attached, defines a ring having 5 to 7 ring 
20 atoms, wherein A 2 and A 3 , which may be the same or different, each is (1-3C)alkylene and X 2 is oxy, thio, 

sulphonyl or sulphonyl, and which ring may bear one, two or three (1-4C)a(kyl substituents, and wherein 
R 3 Is (1-4C)a!kyi, (2-4C)aIkenyl or (2-4C)aIkynyI; 
or a pharmaceuticaliy-acceptable salt thereof. 

25 2. A bicycllc heterocyclic derivative of the formula I as claimed in claim 1 

wherein Q is indolyi, indofinyl, benzinridazolyl. 2.3<i1hydrobenzim1dazolyI, IKMndazoiyI, 2,3-dihydro-1H- 
indazdyl, benzoxazolyf, 2,3-d ihydrobenzoxazolyl, benzothiazoiyl or 2,3-dlhydrobenzothiazolyi, which may 
optionally bear one or two oxo or thioxo substituents and up to four substituents selected from fluoro, 
chloro, bromo, hydroxy, cyano, amino, methyl, ethyl, propyl, methoxy, trifluoromethyl, 2-fluoroethyf, 2,2,2- 

30 trifluoroemyi, 2-methytaminoethyl, 2-dimethyiamlnoethyl, phenyl and benzyl, and 

wherein said phenyl or benzyl substituent may optionally bear a substituent selected from chloro, methyl 
and methoxy; 

A* Is a direct link to X 1 or is methylene; 
X 1 is oxy, thio, sulphinyi or sulphonyl; 
35 Ar is 1,3-phenylene or 1/4-phenylene which may optionally bear one or two substituents selected from 

fluoro, chloro, hydroxy, amino, nitro, ureido, methoxy, dirnethylamirio, trifluoromethyl and acetamido; or 
Ar is 3,5-pyridylene; 

R 1 Is methyl, ethyl, allyl or 2-propynyt; and 

R 2 and R? together form a group of the formula -A^-XT-A 3 - which, together with the carbon atom to which 
40 A 2 and A 3 are attached, defines a ring having 5 or 6 ring atoms, wherein A 2 is ethylene. A 3 is methylene 

or ethylene, and X 2 is oxy, and which ring may bear one or two substituents selected from methyl, ethyl, 
propyl, methoxy and ethoxy; 

or R 1 and R 2 together form a group of the formula -A^X^A 3 - which, together with the oxygen atom to which 
A 2 is attached and with the carbon atom to which A 3 is attached, defines a ring having 5 or 6 ring atoms, 
45 wherein A 2 is methylene, A 3 is methylene or ethylene, and X 2 is oxy, and which ring may bear one, two 

or three substituents selected from methyl, ethyl and propyl, and R 3 is methyl or ethyl; 
or a pharmaceuticaliy-acceptable salt thereof. 

• 3. A bicydlc heterocyclic derivative of the formula I as claimed in claim 1 
90 wherein Q is 2-oxotndoHn-5-yi, 2>dfc>xoindolin-5-yt, 2<Jxo-2^-dfliydrobenzimlda2ol-6-yl, 2-oxo-2,3-dihy- 

drobenzoxazo4-6-y1 or 2^)xo-2,3-dihydrobenzothiazol-6-yI which may optionally bear one, two or three 

substituents selected from fluoro, chloro, hydroxy, methyl, ethyl, propyl, 2-fluoroethyl, 2-dimethylamlnoe- 

thyl, phenyl and benzyl; 

A 1 is a direct link to X 1 , or is methylene; 
55 X 1 Is oxy, thio, sulphinyi or sulphonyl; 

Ar Is 1,3-phenylene or 1,4-phenylene which may optionally bear one or two substituents selected from 

fluoro, hydroxy, amino, nitro, ureido, methoxy, dimethyl amino, trifluoromethyl and acetamido; or 

Ar is 3,5-pyridylene; 



26 



EP 0 462 831 A2 



10 



ri is methvl ethvt. allyl or 2-propynyt; and 

Rz afld-R? together form a group of the formula -A*-X*-A*- which, together with the caibon atom to which 
A2 and A* are attached, defines a ring having 5 or 6 ring atoms, wherein A* Is ethylene, A^ m^ylene 
orethvtene, and X* Is oxy. and which ring may bear one or two substituents selected from methyl and ethyl; 
or Ri and R 2 togetherform a group of me f omuls -A^X^ which, together with the oxygen atom to which 
A 2 is attached and with the carbon atom to which A» is attached, defines a ring having 5 ring atoms, wherein 
A* is methylene. A* is methylene, and X* Is oxy, and which ring may bear one. two or three substituents 
selected from methyl and ethyl, and R s is methyl or ethyl; 
or a phanraceuticafly-acceptaUe salt thereof. 

A bicyclic heterocyclic derivative of the formula I as claimed in claim 1 

wherein Q Is 1 ,3.3-tr^ethyl-2-<«oindorin^yl. 1>d(methyl-2^o-2,3^ih^^ or 3-me- 

thyl-2^CK2,3^ihydrobenzothiazol-6-yl ; 
A 1 Is a direct link to X 1 ; 
18 XUsthio; 

At Is 1 ,3-phenylene or 5-fiuoro-1 ,3-phenylene; 

% "arT££g a i form a group of the formula -AW- which, together with *«^^ to ^ 1 * 
A 2 and A » are attached, defines a ring having 6 ring atoms, wherein each of A 2 and A 3 Is ethylene and X* 
30 is oxy. and which ring may bear a methyl or ethyl subsfituent alpha to X 2 ; 

or a pharmaceutically-acoeptable salt thereof. 

s. A bicvcllc heterocyclic derivative of the formula I as claimed in claim 1 

whe£fn Q TS^rimethyl-2-oxoindo.in*yl. l.^^thyt-Z^^y^robenzknidazol^-yt. 3^ne- 
thyt-2-oxo-2,3-dihydroben20thlazol-6-yl or 3,3-dtfluorc-1-methyI-2-oxolrtdolin-5-yt; 
A 1 is a direct link to X*; 
X»lsthlo; 

Aris 1 ,3-phenylene «-5-fliJoro-1 ,3-phenylene; 

% and^eSer form a group of the formula -A*-X*-A*- which, together with tr«^na^ to which 
A 2 and A 3 are attached, defines a ring having 6 ring atoms, wherein each of A* and A» « ethylene and X* 
is oxy. and which ring may bear a methyl or ethyl substitoent alpha to X*; 
or a pharmaceuHcally-acceptable salt thereof. 

w 6. A bicyclic heterocyclic derivative of the formula I. or a pharmaceuttoally-acceptable salt thereof as defined 
In daim 1 . selected from the group consisting of:- 
4-metrraxy-4-{3-(1,3.3-trimethy1-^ 

thoxy^3K3^ethyl-2<«o-2^inydroberi^ 

40 7. A blcydic heterocyclic derivative of the formula I. or a pharmaceuticalty-accepteble salt thereof as defined 
in daim 1 . selected from the group consisting of:- 
445-nuoro-M3^r^2-oxo-2,^ 
4^fluoro^1>dirnetoyl-2-oxo-Z3Hflrrydrobe^ 

" JJ^uoro^.S-dffluoro-l-tw^ 

a. a process for the preparation of a bicyclic heterocyclic derivative of the formula I. or a pharmaceutically- 
acceptable salt thereof, as claimed in daim 1 which comprises:- _ ^ M 

„ « .the coupling of a compound of the formula Q-AVtf-H with a compound of the formula II 
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10 



16 



20 



45 



50 



55 



OR 1 



Z-Ar-C - R 2 H 



R 3 



wherein Z is a displaceable group; provided that, when there Is an amino, alkylamlno or hydroxy group 
in Q, At, R 2 or R 3 , a ny amino, alkylamlno or hydroxy group may be protected by a conventional protecting 
group or alternatively any such group need not be protected; whereafter any undesired protecting group 
in Q. Ar. R 2 or R 3 Is removed by conventional means; 
(b) the coupling of a compound of the formula 111 



OR 1 
I 

H-X^Ar-C - R 2 HI 
I 

R 3 



with a compound of the formula Q-At-Z wherein Z is a displaceable group; provided that, when there 
is an amino, alkylamino or hydroxy group In Q, Ar. R 2 or R 3 , any amino, alkyf amino or hydroxy group 
may be protected by a conventional protecting group or alternatively any such group need not be 
protected, whereafter any undesired protecting group In Q, Ar, R 2 or R 3 is removed by conventional 



protected 
means; 

(c) the alleviation of a compound of the formula IV 

OH 



^-Ar-C - R 2 IV 
3 



Q-A -X -Ar-C - K 
I 

R 



with a compound of the formula RVZ, wherein R 1 and Z have the meanings defined hereinbefore; 
provided that when there is an amino, imino, alkylamino or hydroxy group in Q, X 1 , Ar, R 2 or R 3 any 
amino: imino, alkylamino or hydroxy group may be protected by a conventional protecting group or 
alternatively any such group need not be protected, whereafter any undesired protecting group in Q, 
X 1 , Ar, R 2 or R a is removed by conventional means; „ 

(d) for the production of those compounds of the formula i wherein R' and R 2 together form a group of 
the formula -A^X^-A 3 - which, together with the oxygen atom to which A 2 is attached, defines a ring 
having 5 to 7 ring atoms and wherein A 2 X? and A 3 have the meanings defined hereinbefore, and 
wherein R 3 has the meaning defined hereinbefore; the cydisation of a compound of the formula V 

OH 
I 

Q-A 1 -X 1 -Ar^C.A 3 -X 2 -H V 
I 

R 3 
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upon reaction with an appropriate aldehyde or ketone, or with a hemiacetal or acetal thereof, or with a 
compound of the formula Z-A*-Z. wherein Z has the meaning defined hereinbefore; provided that, when 
there is an amino, imlno. alkylamin© or hydroxy group in Q, X 1 or Ar. any amino, fmino, aUcylamino or 
hydroxy group Is protected by a conventional protecting group, whereafter any undestred protecting 
group in Q, X 1 or Ar Is removed by conventional means; 

(el for the production of those compounds of the formula I wherein * Is a sulphlnyl or sulphonyl group, 
wherein FP and R? together form a group of the formula -AMP-A* and X? is a sulphlnyl or sulphonyl 
group or wherein R 1 and R 2 together form e group of the formula -A*-X*-A*- and X? is a sulphlnyl or 
sulphonyl group, the oxidation of a compound of the formula I wherein X* is a thio group, wherein R* 
and R 3 together form a group of the formula -A**** 3 - and X? is a thio group or wherein Ri and R* 
together form a group of the formula -Aa-X^A 3 - and X* is a thio group; 

(f) for the production of those compounds of the formula I wherein Ar bears an alkanoylamino 
substituent. the acylatton of a compound of the formula I wherein Ar bears an amino substituent; or 

(g) for the production of those compounds of the formula I wherein Q bears an alkyi or substituted alkyi 
substituent on an available nitrogen atom, or wherein Ar bears an alkoxy substituent. the alkylation of 
a compound of the formula I wherein Q bears a hydrogen atom on said available nitrogen atom, or 
wherein Ar bears a hydroxy substituent; and .... 

when a pharmaceutical ty-acceptable salt of a novel compound of the formula I is required, it may 
be obtained by reaction of said compound with a suitable acid or base using a conventional procedure. 

9 A pharmaceutical composition which comprises a bicydic heterocyclic derivative of the formula I, or a pnar- 
maceutteally-acceptable salt thereof, as clamed In any one of claims 1 to 7 In association with a pharma- 
ceutically-acceptable diluent or carrier. ' 

10. The use of a bicydic heterocyclic derivative of the formula 1 , or a pnanmaceuncally-acceptabie salt thereof, 
as claimed In any one of claims 1 to 7 in the production of a new medicament for use in a leukotnene 
mediated disease or medical condition. 

Claims for the following Contracting States: GR and ES 

1. A process for the preparation of a bicydic heterocyclic derivative of the formula I 

OR 1 
I 

Q_A 1 -X 1 -AX-C - R 2 I 
I 

„3 



wherein Q is a JMnembered bicydic heterocydic moiety containing one or two •** a "££?f"^ 
optionally containing a further heteroatom selected from nitrogen, oxygen and sulphur which heterocycta 
moiety may optionally bear one or two oxo or thioxo substituents and up to four ^rth^ ^temuents 
s^ecLmLhalogeno. hydroxy, cyano. amino. (1-4C)a.ky1. O^kox* 

(amino. tf*(1-*C)alkyl]amlno. amino-<1^C)alkyl, (1^C)alkylan*M1^C)alkyl ^^SS^S^l 
JSalkyl, Phenyl end phenyK1-4C)alkyl. and wherein said phenyl or phenyK1-»C)alkyl substituent may 
optionally bear a substituent selected from halogeno, (1-4C)alkyl and (I^Qalkoxy; 
wherein A 1 is e direct link to X* or is (1-3C)alkylene; 
wherein X* Is oxv thio. sulphlnyl. sulphonyl or hnino; 

wSnil^ene whS, may optionally bear one or two sut«tituen« selected from hafogena 
nySoxy. amho. nitro. cyano. carbamoyl, ureldo. (1-4C)alkyl. (1-4C)alkoxy. (1^C)alkyiamino. dH(1-iC- 
)alkylJamino. fluoro-(1-4C)alkyl and (2-^C)aBcanoylamino; or 
Ar is pyridytene; 

wherein R 1 is (1-4C)aIkyl, (3-4C)alkenyl or (3-4C)aIkynyl; and 

wntrein R^dRVSeVfonfa group of the formula -A^-X^-A 3 - which, together wfth J^n atom 
to which A* and A 3 are attached, defines e ring having 5 to 7 ring atoms, wherein A* and A^chmay 
be the same or different, each is (1-3C)alkylene and X* Is oxy. thio. sulphlnyl or sulphonyl, and which ring 
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may bear one, two or three substituents. which may be the same or different, selected from hydroxy, <1- 
4C)alkyi and (1-4C)alkcxy; 

or wherein R 1 and R 2 together form a group of the formula -A*-X2-A*- which, together with the oxygen atom 
to which A* fe attached and wfth the carbon atom to which A 3 is attached, defines a ring having 5 to 7 ring 
atoms, wherein A* and A*, which may be the same or different, each is (1-3C)aIkyiene and X*is oxy, thio, 
sulphinyl or sulphonyl, and which ring may bear one. two or three (1-4C)alkyl substituents. and wherein 
R3 is (1-4C)alkyl, (2-4C)aBcenyl or (2-4C)aikynyl; 
or a pharmaceuticaJly-acceptable salt thereof, 
characterised by 

(a) the coupling of a compound of the formula Q-A'-tf-H with a compound of the formula ll 



OR 1 



Z-Ar-C - R 2 II 



R 3 



wherein Z is a displaceaWe group; provided that, when there is an amino, alkyiamino or hydroxy group 
in a At. R 2 or R\ any amino, alkylamlno or hydroxy group may be protected by a conventional protecting 
group or alternatively any such group need not be protected; whereafter any undesired protecting group 
in Q, Ar, R 2 or R* is removed by conventional means; 
(b) the coupling of a compound of the formula 111 



OR 1 
I 

-C 
I 

R 3 



H-T^-Ar-C - R 2 III 



with a compound of the formula Q-A'-Z wherein Z is a displaceable group; provided that when there 
Is an amino, alkylamlno or hydroxy group in Q, Ar, R 2 or R 3 . any amino, alkyiamino or hydroxy group 
may be protected by a conventional protecting group or alternatively any such group need not be 
protected, whereafter any undesired protecting group in Q, Ar, R 2 or R 3 is removed by conventional 
means; 

(c) the alkyfation of a compound of the formula IV 



OH 
I 

Q~A 1 -X 1 -Ar-C - R 2 IV 
I 

R 3 



with a compound of the formula R 1 -Z, wherein R 1 and Z have the meanings defined hereinbefore; 
provided that when there is an amino, knino, alkyiamino or hydroxy group fri Q, X 1 , Ar, R 2 or R 3 any 
amino, knino, alkyiamino or hydroxy group may be protected by a conventional protecting group or 
alternatively any such group need not be protected, whereafter any undesired protecting group in Q, 
X 1 , Ar, R 2 or R* Is removed by conventional means; 

(d) for the production of those compounds of the formula I wherein R 1 and R 2 together form a group of 
the formula -A 2 -*^ 2 - which, together wfth the oxygen atom to which A 2 Is attached, defines a ring 
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having 6 to 7 ring atoms and wherain A?, X? and A' have the meanings defnedhe^tabefore and 
wherein R» has the meaning defined hereinbefore; the cydbabon of a compound of the formula V 



s OH 

I 

Q _ A 1 _X 1 -Ar-C-A 3 -X 2 -H 
I 

» R 3 



uoon reaction with an appropriate aldehyde or ketone, or with a hemiacetal or acetal thereof.or with a 
compound of the formula Z-A^-Z. wherein Z has the meaning defined hereinbefore; provided that, when 
thereto an amino, imlno. alkylamino or hydroxy group In Q. * or Ar. anyamino. Wno alkylanruno or 
hydroxy group Is protected by a conventional protecting group, whereafter any undeslred protecting 
nrmn in o x' or Ar is removed by conventional means; 

!^ImlnR2 and R» together form a group of the formula -A^-X^A*- and X? is a sulphlnyl or sulphonyl 
EEElSJ ?£EiZ*£ ton; a group of me fon^^ndX^a sulph^ £ 
sulphonyl group, the oxidation of a compound of the formula I wherein X^isa thlo group, wherein R* 
and R^ether form a group of the formula -A*-X*A»- and X* Is a M. group or wherein R< and R 2 
tooetherform a group of the formula -AMP-A*- and X* Is a thlo group; 

^^roducuon of those compounds of the formula . wherein Ar bears an *n^ 
aubstituent. the acylatfon of a compound of the formula I wherein Ar beam an amino sublet* or 
S^eproducUon of those compounds of the formula 1 wherein Q bears an alkyl or subsisted alkyi 
SiSentonan avanable nitrogen atom, or wherein Ar bears an ^J^^^^" * 
Honpound of the formula I wherein Q beans a hydrogen atom on said available nitrogen atom, or 

^^a^cffl^a^S .'I of a nova, compound of the formula I is re* JredJ t may 
be obtSS *Z5££> sJcompotTnd with a suitable add or base using a conventional procedure. 

opSf; bear one or two oxo or thloxo subsatuents and up to fourj^utuente selectodfr^ fluoro. 
cCTbromo. hydroxy, cyano. amino, methyl, ethyl, propyl, mejhoxy. ^"^^^^^ 
Sfluoroethyl. 2-^mytominoethyl. a^imetnylamlnoethyl. phenyland benzyl, ar^wh^nsa^phenyl or 
benzyl autaonient may optionally bear a substituent selected from chloro. methyl and methoxy: 
40 A 1 is a direct link to X" or b methylene: 

SS?SS^l5SSK which may optionally bear one « twosub^ente sd^from 
f^. dWlhvdroxy. aZo. nttro. ureldo. methoxy. dimethylaminc, trifluoromethy. and acetam.do. or 
Ar Is 3.5-pyridylene; 

« R1 is methyl, ethyl, allyl or 2 ^ n £ a "V ^v^wM* together with the carbon atom to which 

Rz and R a together form a group of the formula -a^-x-sa-*- wnlc "- " . „ .„ m „ thvlene 

A* and A* are attached, defines a ring having 5 or 6 ring atoms, wherein A* is *W«ne^ k n^ene 
ir e^er^anTxMs oxy. and whichring may bear one or two substituents sheeted from methyl, ethyl. 

cT*«n^«^fo^^ 

Zl aSc^anJwith the Son atom to which A» la attached defines a *Qhajrfng £ 

wherein A* Is methylene. A» is methylene or ethylene, and X* b ^ and which ring may bear one. two 

or three substituents selected from methyl, ethyl and propyl, and R» b methyl or ethyl, 

or a pharmaceutically-acceptable salt thereof. 

" 3. A process as daimed in daim 1 for the preparation of a bloydic ? Jfl^T^! 

wherelnQ is 2-oxolndoUn-**. 2.3Kiioxolnck)lin.5-yl. 2^o-2^hyd ro benzWdazd-5-yl. 2 ^°- 2 'f^ 
drotemoxaSSyl or a^^dihydrobenzodniazd^yl which may optionally bear one. two or three 
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substttuents selected from fluoro, chloro. hydroxy, methyl, ethyl, propyl, 2-fluoroethyi. 2-dbnemytaminoe- 

thy), phenyl and benzyl; 

A 1 is a direct link to X*, or is methylene; 

X 1 is oxy, thio, sulphlnyl or sulphonyl; 

At is 1,3-phenylene or 1,4-phenylene which may optionally bear one or two substltuents selected from 
fluoro, hydroxy, amino, nitro, ureido, methoxy, dimethyl amino, trffluoromethyl and acetamido; or 
Arls3,5i>yridylene; 

Ri is methyl, ethyl, allyl or 2-propynyi; and 

an( j rs together form a group of the formula -A^X^-A 3 - which, together with the carbon atom to which 
A 2 and A 8 are attached, defines a ring having 5 or 6 ring atoms, wherein A 2 is ethylene, A 3 is methylene 
or ethylene, and X* is oxy, and wh ich ring may bear one or two subsfituents selected from methyl and ethyl; 
or R 1 and R 2 together form a group of the formula -A^-X^-A 3 - which, together with the oxygen atom to which 
A 2 is attached and with the carbon atom to which A 3 is attached, defines a ring having 5 ring atoms, wherein 
A 2 is methylene, A 8 is methylene, and X 2 is oxy, and which ring may bear one. two or three substltuents 
selected from methyl and ethyl, and R 3 is methyl or ethyl; 
or a pharmaceutically-acceptable salt thereof. 

A process as claimed in claim 1 for the preparation of a bicycHc heterocyclic derivative of the formula 1 
wherein Q is 1,3.3-trirnethyl-2^xoinddin-5-yl, 1 ^tmethy^xo^^irrydro^ or ^-me- 

uiyl-2^o-2.3-^hydrobenzothiazol-8-yl; 
A 1 is a direct link to X 1 ; 
X 1 isthio; 

At is 1.3-phenylene or 5-fluoro-1>phenylene; 
R 1 Is methyl; and 

R 2 and R 3 together form a group of the formula -A^-Xa-A 3 - which, together with the carbon atom to which 
A? and A 3 are attached, defines a ring having 6 ring atoms, wherein each of A 2 and A a is ethylene and X 2 
is oxy, and which ring may bear a methyl or ethyl subsfituent alpha to X 2 ; 
or a pharmaceutically-acceptable salt thereof. 

A process as claimed in claim 1 for the preparation of a bkyclic heterocyclic derivative of the formula I 
wherein Q is 1 ,3.3-tomethyl-2-<)xoiridoiin-5-yl. I^irrtethyi^xc^^ 3-me- 
thy^2^o-2.3^irrydrobenzothlazoi-S-yl or 3 f 3^muoro-1-methyl-2-oxoindolin-5-yl; 
A* is a direct link to X»; 
X 1 isthio; 

At is 1,3-phenylene or 5-fluoro-1 ,3-phenylene; 

Ri is methyl; and l ^ t . 

R2 and R3 together form a group of the formula -A^A 3 - which, together with the carbon atom to which 
A 2 and A 3 are attached, defines a ring having 6 ring atoms, wherein each of A 2 and A 8 is ethylene and X 2 
is oxy, and which ring may bear a methyl or ethyl substituent alpha to X 2 ; 
or a pharmaceutically-acceptable salt thereof. 

. A process for the preparation of a pharmaceutical composition characterised by bringing into association 
a bteydic heterocyclic derivative of the formula I, or a 

pharmaceutically-acceptable salt thereof, as defined in any one of claims 1 to 5 and a pharmaceutlcalry- 
acceptable diluent or carrier. 
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